Vol. XX, No. 1 


FEBRUARY 1953 














“Science Is Exciting And Adventurous 
And Gives You An Opportunity to 
Explore And Discover Things.”* 





The impact of these words is not lost upon Sheldon. They came from a 14-year-old ninth grader. 
He won a science prize for his experiments with alpha, beta, and gamma rays. He hopes to 
work with atomic energy. 


We at Sheldon are inspired by these words. For they speak of the vast potential we have in our 
youth. They echo the inspiration often anonymously provided by our vital and hard-working 
science teachers. And they help to justify the earnest attempt of our schools to provide a rich 
background for their efforts. 


Sheldon sincerely believes that science is in doing. Our resources and our talents are devoted to 
putting the best possible equipment into the hands of teacher and pupil. 


Our field engineer will gladly help you plan — to get the most out of every dollar and every foot 


of space you have at your disposal. 





*Kibbee Streetman of West End High 
School, Birmingham, Alabama, 


“ong WY £.H. SHELDON EQUIPMENT COMPANY 


1952 NSTA-ASM Science Achieve- MUSKEGON, MICHIGAN 
ment Awards program, division of 
grades 7-10. 
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THIS MONTH’S COVER .. . shows how, comes 
March 17 or 18 or thereabouts, the boys and girls in 
science teaching from all parts of the country will 
be “headin’ for Pittsburgh.” The Big Show will include 
a dozen nationally famous speakers in addition to 
panels, discussion groups, two big social events, and 
opportunities unlimited to meet and talk with “names” 
you've always wanted to see in person. More infor- 
mation will be found on pages 37-40. Drawing by 
Robert Pilgrim, Silver Spring, Maryland. 
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ves 


Zim’s catalytic article in the September 1952 issue 
of THe Science TEACHER hammers effectively at the 
greatest weakness in science teaching today. He pin- 
points the crux of the problem thus: “All through gen- 
eral education the present science curriculum is con- 
cerned with teaching people about science instead of 
letting them do science.” 

To meet the challenge calls for drastic action. Not 
enough of us realize how really different science teach- 
ing is from the teaching of history or English. Science 
teaching calls for more than chalk and talk. If our stu- 
dents are to do, then each school must have: 


1. Well-equipped laboratories 
2. Sufficient supplies, living, as well as bottled, and 
shelved. 
3. A project room which is adequately supervised. 
4. Small classes so that individual attention can be 
. given to pupils while they are doing. 


These four musts are expensive—but not unattain- 
able. If local school boards cannot afford these ex- 
pensive requirements of a minimum science education 
program, then they should receive the same type of 
financial assistance that vocational education (also 
expensive) is given. 


tN 


The Smith-Hughes Act, passed in 1917, gave voca- 
tional education the wherewithal for training students 
in well-equipped shops. If we are to provide oppor- 
tunities for . . .“‘students experiencing science,” then a 
Smith-Hughes Act for science education is needed. 

In spite of years of science education, we have been 
prevented from imparting the true values of our sub- 
ject as Zim pictures them. Well-meaning science 
teachers, a twelve-year program, and new methods of 
instruction are all further aspects of a long-range frus- 
tration unless we can win financial support. 

It is no longer a problem for the local school board 
alone. The problem is nationwide. The country is 
reaching a crisis in its shortage of trained scientists. 
The citizenry itself is scientifically illiterate in this 
greatest age of science. 

The time is at hand for a positive approach. We need 
the leadership (why not NSTA/?) to achieve a Smith- 
Hughes act for science education. There seems to be 
no other way to obtain the tools to teach science prop- 
erly. Otherwise, although we may continue to set 
our sextants with Zim on the “two celestial bodies of 
science and education,” we'll continue to cross the ocean 


in a rowboat. MAURICE BLEIFELD 


Newtown High School 
New York City 


Sorry that my renewal is late. I want you to know 
that I consider my membership in NSTA most valuable. 
The articles in THe ScreENcE TEACHER are stimulating 
and the books that I have received 
member have been extremely useful 
additions to my library at school. 


as a sustaining 
and excellent 


RAYMOND F. Scott 
Cambridge, Massachusetts 


I haven’t time for more than this: You're doing a 
terrific job with THE ScrENcE TEACHER and the packets 


and all the other stuff. PHILIP PERKINS 


Irvington, New Jerse y 


Epitor’s NOTE: We simply must print this kind once in a 
while ! 


I enjoyed reading J. Edgar Morris’ item “More PHIZ 
in the Physical Sciences.”’ One item that doubtless Mr. 
Morris mentioned to his audience did not appear in 
print. The products of the combustion of carbon disul- 
fide mixed with carbon tetrachloride can include phos- 
gene (COCI,) and other extremely toxic substances. 
Since the temperature of the experiment is not very 
high, these products may tend to diffuse if formed in a 
closed room. The caution of adequate ventilation for 
the experiment is respectfully submitted. 

ELBERT C. WEAVER 
Andover, Massachusetts 
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Widely endorsed in leading 
school systems throughout the 
country... 


GRAPHIC 
SURV EY mais 
OF BIOLOGY 


and DeLeon 
A modern, authoritative text in biology, judiciously 
illustrated in COLOR. Provides all the essential 
material of the high school course in such a con- 
cise and readable form that it can be used and 
enjoyed by all students—even those of limited 
reading ability. Included are the most recent devel- 
opments in biology and abundant practical testing 
material. Net class prices: Paper, 85¢; Cloth, $1.65 


GRAPHIC 
SURVEY By 


William 


OF CHEMISTRY 1 temkin 


A stimulating new text unequalled for its concise- 
ness, clarity, excellent visual material, and stress 
on essentials. Emphasizes the most recent develop- 
ments in the science. COLOR is used functionally 
to highlight important features. Ample testing and 
exercise material is included. Net class prices: 
Paper, 85¢; Cloth, $1.65 


e* @ ® 
Have you used these popular books? 


— Oxford Visualized Texts — 


These famous texts meet the most exacting require- 
ments of leading school systems. They are meticu- 
lously accurate, concise but comprehensive, and 
effectively illustrated. Rich in exercise material. 


VISUALIZED GENERAL SCIENCE 
By William Lemkin Net 75¢; Cloth, $1.44 


VISUALIZED GENERAL BIOLOGY 
By Burdick & Dudleston Net 75¢; Cloth, $1.44 


VISUALIZED CHEMISTRY 
By William Lemkin Net 75¢; Cloth, $1.44 


VISUALIZED PHYSICS 
By Alexander Taffel Net 75¢; Cloth, $1.44 


OXFORD BOOK COMPANY 
New York 3, N.Y. 


222 Fourth Ave. 














Today’s Teacher Needs BOTH... 


















Bausch & Lomb 
“FL” STUDENT MICROSCOPE 


FOR STANDARD MICROSCOPY Provides more 
timesaving features and performance advantages 
than any other microscope anywhere near its 
low price. 
®@ INSTANTANEOUS FOCUS Pre-focusing gage 
positions slides in accurate focus —saves valuable 
class time. 
@ LIGHT ON FULL FIELD Opti-lume Illuminator 
(interchangeable with standard mirror and fork) 
covers entire field evenly. 
@ CLEARER, SHARPER, TRUER IMAGES 
Superb quality parfocal B&L low- and high-power 
objectives, achromatically corrected, afford better 
resolution, flatter fields. 


@ FULL STANDARD SIZE Looks and handles 
like B&L Laboratory Microscope. Students learn 
proper technique from start; nothing to unlearn 

later. 


= Bausch & Lomb 
WIDE FIELD TUBE 
MICROSCOPE 


FOR GROSS SPECIMEN MICROSCOPY Available 
in 10,20 and 40 X. Exceptionally long work- 
ing distance, valuable for dissection and gross 
specimen studies. Tube can be slipped out of 
stand, carried on field trips as pocket micro- 
scope. Also available with collapsible tripod. 
® UNUSUALLY WIDE FIELD OF VIEW 

@ LARGE LIGHT-GATHERING APERTURE 
¥ a4 @® QUICK, EASY SLIDE-TUBE FOCUS 
yt @ HIGH EYEPOINT 








WRI TF for demonstration and complete information. Bausch & causes ¢ \ane Centement 
Lomb Optical Co., 78014 St. Paul St., Rochester 2, N. Y. 
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TOUGH JACKETED 
CORD 
‘ 


‘ 
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MORE POWERFUL~~ 
TRANSMITTER 


RINGER WITH -<~ 
VOLUME CONTROL 


VOICE LOUDNESS 
LESS AFFECTED 
BY DISTANCE 


DIAL EASIER 
TO READ 


New “500” telephone. It has already been introduced on a limited 
scale and will be put in use as opportunity permits, in places where 
it can serve best. Note new dial and 25 per cent lighter handset. 


It adds miles 
to your voice 


For years the telephone you know and use has 
done its job well—and still does. But as America 
grows, more people are settling in suburban 
areas. Telephone lines must be longer; more 
voice energy is needed to span the extra miles. 


Bell Telephone Laboratories developed a new 
telephone which can deliver a voice ten times 
more powerfully. Outlying points may now be 
served without the installation of extra-heavy 
wires or special batteries on subscribers’ premises. 
For shorter distances, the job can be done with 
thinner wires than before. Thus thousands of 
tons of copper and other strategic materials are 
being conserved. 

The new telephone shows once again how Bell 
Telephone Laboratories keeps making telephony 
better while the cost stays low. 


BELL TELEPHONE 
LABORATORIES 


Improving telephone service for America provides careers 


for creative men in scientific and technical fields. 












MORE EFFICIENT RECEIVER 
WITH WIDER FREQUENCY 
RANGE 
' 


~==— PROTECTED 
FROM HIGH 
LEVEL SURGES 


LIGHTER HANDSET 


~*— ADAPTABLE TO 10 
CLASSES OF SERVICE 





Adjustable volume control on bottom of new telephone permits 
subscriber to set it to ring as loudly or softly as he pleases. Ring 
is pleasant and harmonious, yet stands out clearer 


QUICK FACTS ON NEW TELEPHONE 


Transmitter is much more powerful, due 
largely to increased sound pressure at the 
diaphragm and more efficient use of the 
carbon granules that turn sound waves into 
electrical impulses. 


Light ring armature diaphragm receiver 
produces three times as much acoustic energy 
for the same input power. It transmits more 
of the high frequencies. 


Improved dial mechanism can send pulses 
over greater distances to operate switches in 
dial exchange. 


Built-in varistors equalize current, so voices 
don’t get too loud close to telephone offices. 


Despite increased sensitivity of receiver, 
“clicks” are subdued by copper oxide varistor 
which chops off peaks of current surges. 
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DISCOVERY PROBLEMS 
SCIENCE WORKBOOKS 


GENERAL SCIENCE e@ BIOLOGY e CHEMISTRY e PHYSICS 


Each DISCOVERY PROBLEMS workbook 
is your complete teaching program: reading 
assignments in all current texts . . . lesson 
plans for each topic . . . lab-tested experi- 
ment sheets . . . intensive drills . . . periodic 
reviews . . . thorough, accurate testing pro- 
gram .. . helpful teacher’s manual 


Ard only 


the DISCOVERY PROBLEMS SERIES 
gives you these EXTRA VALUES: 





















FILMGUIDE LESSONS! 


Just the kind of teaching aid you need to 
supplement your film program . . . complete 
lesson plans and worksheets for your stu- 
dents to use before and after the showing 
of each film. 


UNIT TESTS THAT ARE STANDARDIZED! 
Unit Tests of the DISCOVERY PROB- 
LEMS Series are accurate measures of 
student performance . . . because these 
tests have been standardized from actual 
scores obtained in hundreds of classrooms 
around the country. 


DISCOVERY PROBLEMS WORKBOOKS 
are used by thousands of teachers... . 


Fad ok whey / 


Write for your free sample in your subject 


COLLEGE ENTRANCE BOOK COMPANY 


104 FIFTH AVENUE, NEW YORK 11, N. Y. 
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O UNDERSTAND just why we have fewer 
y pes in our science classes today than, let us 
say, at any time during the past decade, requires a 
study of the changes in our high school population 
within this period. These,changes have been far- 
reaching in New York City and probably have their 
parallels elsewhere. In the fall of 1941 there were 
230,321 pupils on register in the New York City 
high schools. This term the register had dropped 
to 167,745 students—a loss of 62,576 students or 
27.2 per cent of the fall 1941 register. It will occa- 
sion no surprise that a loss of such magnitude af- 
fected the registers in every department in the high 
schools, and the science departments were no excep- 
tions. During this period 26,896 science students 
vanished from our science departments—a loss in 
registration amounting to 19.8 per cent. The differ- 
ence in these percentages seems to indicate that the 
science departments have fared a little better than 
the high schools as a whole but the losses were, 
nevertheless, very serious. 


Concern for Science Enrollments 


Although we cannot control the student popula- 
tion, we can be and are concerned with the number 
of our high school pupils who are given the oppor- 
tunity to elect and take science courses. Taking 
the end points for the 1941-52 period, we find that 
in New York City 57.4 per cent of all high school 
students were registered in science courses in the 
fall of 1941 and 64.9 per cent in the fall of 1952. 
Peak enrollment in science was 71.7 per cent of the 
total high school registration in the fall of 1944. 
Of course this increase was due entirely to the im- 
petus of the war years. 

In the eyes of many administrators the urgent 
need for the study of science had disappeared by 
1945 and we were returning to “normalcy.” How- 
ever, some of the gains have been preserved. Using 
1935-1936, a pre-war year—when science registra- 
tion stood at 53.3 per cent—as a basis for compari- 
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son with the war and post-war years, we see that 11.6 
per cent more of our students are in science classes 
today than was the case in the fall of 1935. We 
therefore cannot talk of the “good old days” when 
we discuss the per cent of our enrolled students 
taking science; the percentage, even after a win- 
nowing process, is higher than at any time prior to 
World War II. 

All of us know that general science is one of the 
constants in the high school curriculum; all other 
sciences are elective. The effectiveness of our high 
school science program must therefore be measured 
by the number of students in the 10th, 11th, and 
12th years who elect to continue their study of 
science. This percentage has varied within a very 
narrow range from 57.2 in the spring of 1947 to a 
high of 60 in the fall of 1950; it now stands at 59.1 
per cent. This signifies that only 591 out of every 
1000 students are electing a science in the last three 
years of high school. The question immediately 
arises in one’s mind, Are we preparing our students 
to live fully in this atomic-scientific age? 

Before attempting an answer, let us view the situa- 
tion from the ramparts of the individual sciences. 
In most of our high schools, by long established 
practice (which is altogether sound), students who 
elect science in the 10th year are guided into biology. 
During the post-war years, the number of 10th-year 
students who elected biology also varied within a 
narrow range from 68 per cent in the fall of 1946 
to a high of 74.3 per cent in the fall of 1947 and 
this term stands at 74.2 per cent. This signifies that 
approximately 742 out of every 1000 students en- 
rolled in the 10th year are in biology classes. What 
happened to the other 258? Can we overlook the 
necessity for all students learning how to keep 
healthy, or the nature and cause of disease, or the 
functioning of one’s body, or the interdependence 
of living things, or the need for conservation of our 
natural resources—just to mention some of the units 
in our biology course? If these units are important 








and necessary, what other opportunities for getting 
this information will be provided—and where? Are 
9th-year general science teachers in both the senior 
and junior high schools creating an appetite for 
electing science in the years to come? Who could 
possibly be better guidance counselors for advising 
students in the nature, scope, and importance of our 
science courses? And this is only half the story— 
we have a missionary job to do on our principals * 
and on our grade advisers. 


Analysis for Physical Sciences 


The analysis of the situation with respect to the 
. physical sciences proved more difficult. There is no 
set order for the election of chemistry or physics in 
New York City. Each is offered in the 11th or 12th 
year of the high school. With the exception of two 
schools they are rarely offered below the 11th year. 
Therefore it is necessary to compare each science 
with the enrollment in both years. 

The per cents of the students electing chemistry 
have remained fairly constant varying between a 
high of 17.7 per cent and a low of 15.3 per cent and 
this term stands at 17.5 per cent. In physics the 
variation has also been very small from a high of 
11.3 per cent to a low of 9.4 per cent and this term 
stands at 10.4 per cent. If we combine both sciences, 
27.9 per cent of all the students enrolled in grades 
11 and 12 this term are registered in chemistry and 
physics classes. This implies that approximately 28 
out of every 100 students in both grades are in 
chemistry or physics classes this term. This seems 
to me to be a very low percentage indeed. Is it not 
from this group that most of our future scientists 
and engineers will come? Are our schools heeding 
the great demand for scientifically trained men and 
women? The answer seems obvious. If we do not 
properly guide our good students who exhibit an 
interest and a flair for science, our ranks of scien- 
tifically trained men and women will remain woe- 
fully inadequate. 


Science Teacher as Counselor 


Here again I venture to say that our biology 
teachers, as the general science teachers before them, 
should also act as guidance counselors for the physi- 
cal science area as well as for their own specialty. 
We are all science teachers—not splinter groups of 
general science, biology, chemistry, physics, and 
earth science teachers. Are there any others who 
are as well qualified or in a better position to guide 
and counsel? If the science teacher is not suffi- 








* Perhaps the Bulletin on “Science in Secondary Schools Today 


prepared by NSTA for the National Association of Secondary School 
Principals, will help with our administrator colleagues 


ciently acquainted with ail the science courses in 
his school, might it not be a good idea for our science 
teachers club to bring the matter before their mem- 
bers and for our science chairmen to make this 
matter the subject for departmental conferences in 
the immediate future? Effective guidance is an 
important attribute of an effective teacher. It can- 
not be relegated entirely to others. If you do not 
exercise this prerogative, it is lost forever through 
disuse. May I suggest a slogan derived from the 
late political campaign: Don’t be a “lanogut”’ (lazy, 
non-guidance teacher). 

I have purposely separated earth science from 
chemistry and physics in my previous discussion 
because its history during the past decade is unique. 


In the fall of 1941, 5434 students or only 2.3 per cent 


of the high school population were in physiography 
classes. The number of earth science students 
dropped to the low of 889 (0.46) per cent) in the 
fall of 1943. The large decline was undoubtedly 
due to the introduction of war courses in navigation, 
meteorology, topography, and map reading. Simul- 
taneously with the decline in the war courses we 
find a sharp increase in the number of earth science 
students—completely reversing the pupil population 
trend. In the fall of 1946 the number reached 5868 
which represented 3 per cent of the total student 





Here is an article which we believe will prove 
enlightening and provocative to high school science 
teachers everywhere. Dr. Schenberg is super- 
visor of science in the New York City high schools 
and presented his analysis of science enrollments 
in that city before the Federation of Science 
Teachers of New York City last November 14 
As he points out in his opening paragraph, the 
facts and figures for NYC probably have their 
parallels elsewhere throughout the nation 

For those who wish to be fully informed on 
science enrollment figures, we commend the fol- 
lowing sources in addition to this article by Schen- 
berg: Philip G. Johnson, The Teaching of Science 
in Public High Schools, Bulletin 1950, No. 9, 
Federal Security Agency, Office of Education, 20 
cents; W. Edgar Martin, The Teaching of Gen- 
eral Biology in the Public High Schools of the 
United States, Bulletin 1952, No. 9, Federal Se- 
curity Agency, Office of Education, 20 cents (order 
these two titles from the Superintendent of Docu- 
ments, Government Printing Office, Washington 
25, D. C.); and Philip G. Johnson, “Occurrences 
of Science Courses in American High Schools,” 
The Bulletin, National Association of Secondary 
School Principals, January, 1953, $1.50 (order this 
title from NSTA). 
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enrollment and 6.4 per cent of the students in the 
11th and 12th years. Since earth science is gen- 
erally elected in the 11th and 12th years, enrollment 
figures can be compared with similar figures for 
chemistry and physics. This term 8.2 per cent of 
the 11th and 12th year students are in earth science 
classes which almost raises it to the status of physics. 

The remarkable nature of this increase in the 
number of students electing earth science is brought 
out when we consider the fact that this science is 
offered currently in only 32 out of the 54 New York 
City high schools. If we were only to consider the 
schools which offer the course, the percentage of 
students enrolled in those schools in grades 11 and 
12 taking earth science jumps to approximately 13. 
This indicates that the introduction of earth science 
will insure the growth of the physical science depart- 
ment. Earth science has profited from the war 
courses, particularly in the areas of meteorology, 
navigation, topography, and map reading. It is 
attuned to everyday phenomena close to the lives 
of high school students. In addition, it is recom- 
mended by grade counselors for students who cannot 
assimilate a science course with mathematical over- 
tones. The absence of this course in the science 
curriculum of 21 of our schools is worthy of investi- 
gation by these schools. 


How Effective a Program? 


Up to this point, I have considered only those 
science courses which were elected by our average 
or better students. Students preparing for college 
are therefore found in these courses. Long ago, we 
came to the conclusion that a deep and abiding 
understanding of science and its methods of investi- 
gation are highly desirable for all of our students. 
With the advent of compulsory attendance to the 
16th birthday and a changing school population, 
science educators in our high schools were quick to 
realize the necessity for modification of existing 
courses and the introduction of new courses to meet 
the needs, interests, and abilities of all pupils. In 
fact, it seems to me that the introduction of applied, 
general, related, and advanced courses is a qualita- 
tive measure of the effectiveness of a school’s science 
program. Certainly, the absence of such courses in 
a school with a heterogeneous pupil population is 
an indication that little attention is being given both 
to the “general” student and to the very bright 
student. Let us examine these science offerings at 
this time. 

Tabulations show that the per cents of the stu- 
dents electing these courses today are at or near 
their maximum for the post-war period, notwith- 
standing the very large decrease in the actual num- 
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ber of pupils in them caused by the corresponding 
fall in high school enrollments. 

There is, however, one important factor which 
affects this picture materially. These courses are 
offered in only a relatively small number of schools; 
applied chemistry in 31, applied physics in 18, bio- 
logical techniques in 9, general, related, or special 
sciences in 18, and advanced science courses in 11 
of our high schools. 


Science for All 


Figures also show that 8.5 per cent of all of our 
students in the last three years of high school are 
taking science courses which have been designed 
specifically for their needs, interests, and abilities. 
I do not know of a better answer to the shibboleth, 
“We teach children—you teach subject matter.” 
Perhaps some day some of our educators will con- 
sider examining the facts in the matter and destroy 
that broken record which only repeats and repeats 
itself. It does seem to me, however, that there is 
still much room for improvement here. We have 
no reason for complacency. More study of the ob- 
jectives, methodology, and content of these courses 
in the science curriculum should result in additional 
offerings which will better meet the needs of those 
students for whom the courses were designed. Many 
of us are certain that the general biology syllabus 
and the revised applied physics syllabus are steps 
in that direction. 

Up to this point I have discussed the total regis- 
trations in science in the 54 high schools. . Let us 
consider some individual cases. 

As might be expected, the number of students 
registered in science in the individual high schools 
varies greatly from school to school within the same 
boroughs and in different boroughs. Let us look at 
our three science high schools. We would expect 
them to lead the others in the number of students 
on register in science classes—and they do. It is 
interesting, to say the least, to find that our three 
science high schools with only 6.7 per cent of the 
total high school enrollment have 21.6 per cent of 
all the chemistry students and 33.8 per cent of all 
the physics students in New York City. 

However, a study of the enrollment figures for 
biology reveals 100 per cent (of grade 10) in one 
school, 30.3 per cent in another, and 1.6 per cent in 
the third. Why the de-emphasis of biology in two 
of the schools and why the complete absence of 
earth science in all three? These questions require 
answers, especially in view of the large number of 
students enrolled in advanced science courses in 
these schools. We would normally expect these 

(Please continue on page 28) 





11 








tology —WHY NOT MAKE IT INTERESTING? 


LORENZO 


HERE are many ways to teach science and 

probably most of them are effective in reaching 
certain educational goals. Undoubtedly students 
learn a great deal of science through the use of 
printed manuals and workbooks, teacher-made 
worksheets, and the like. However, many science 
educators would say that complete reliance on such 
materials implies assuming (1) that the teacher 
always knows what is best for the student, and 
(2) that the students’ interests and concerns are 
unimportant. 

The following discussion is a report of what re- 
cently took place in a teaching situation wherein 
method and technique were purposely designed to 
involve student interest and planning. Since the 
teacher determines direction and method, the report 
also examines the forethoughts and attitudes of the 
teacher that permitted the ensuing situation to oc- 
cur. It is realized that the question of whether the 
philosophy underlying these procedures is more 
efficacious in science education than any of several 
others may take a generation to establish. 


Forethoughts of the Teo ..er 


“Everyone in Southern Arizona should be able to 
identify the deadly species of scorpion from the 
nondeadly, and to know how to administer first 
aid for the scorpion sting (silently thinks the 
teacher). A good place to consider this matter is 
in high school biology. Involvements with the scor- 
pion could be an interesting lead to important con- 
cepts directly and indirectly related to the study, 
and it is possible, as one thing leads to another, 
that important concepts may be introduced which 
may be unrelated to the scorpion. I, the teacher, 
shall await for an opening, an occasion when student 
interest begins to kindle on the matter. I shall then 
grasp the opportunity and use the drafts of various 
professional devices to arouse a flame of enthu- 
siasm. (Or, in contrast, I could brush aside the 
first interest shown in scorpions as unimportant, 
and let the flame die.) Before the flame begins 
to get too low, it would be hoped that many ave- 
nues would be explored.”’ 


A Log of Events 


Sept. 25. During group reportings on various insect 
topics, Johnny Merill made a verbal slip by referring 


LISONBEE 


to scorpions as insects. A student corrected him 
Johnny’s final response was, “Well, we are going 
to study scorpions, aren't we?” The teacher an- 
swered, “Perhaps, if you really want to’. No more 
comments about scorpions at this time. 


Sept. 30. Jee Martin brought a giant hairy scorpion to 
It was only casually displayed. Word got 
around, however. During the day a number of stu- 
dents asked, “Where is the scorpion?” 


class. 


Oct. 6. Dr. Herbert L. Stahnke, zoologist at Arizona 
State College, gave the first of a series of weekly 
television programs under the general title, “Desert 
Denizens,” wherein he referred briefly to scorpions 
and centipedes. Dr. Stahnke is an authority on 
scorpions. 


Oct. 7. A lot of talk today in all the classes about the 
TV program. The teacher had the scorpion con- 
spicuously displayed. During each period, the teacher 
picked up the scorpion by the tail. Aghasts fol- 
lowed. “Won't he sting you?” ‘“Isn’t he deadly?” 

Cul. 

The teacher responded with questions and with 
only enough information to arouse interest. The 
teacher finally asked, ““Would you like to study scor- 
pions?” The answer was an unanimous “Yes” in all 
five classes. 

The areas of interest, indicated by various ways 
among the classes, concerned identification, control, 
and treatment. A number of students (but not all) 
indicated interest in working in one of these three 
Groups were organized. Each class was asked 
whether anyone in the class knew anything about 
scorpions. Students were encouraged bring in 
living or dead specimens, pertinent newspaper clip- 
pings, and other related materials. 
heralded as Scorpion Day. 

Timid Alice Soule came to the teacher after the 
first period class and said that her father had over 
one hundred Kodachrome slides on the scorpion 
which he took for Dr. Stahnke. “Would you be 
interested?” “Certainly,” I said, “providing you 
present the slides and explain them.” 


areas. 
to 


October 10 was 


Oct. 9. Alice Soule came in after school to give a pre- 
view of the Kodachromes. The teacher gave sug- 
gestions on how to make an interesting presentation 

Groups, in the meantime, had been permitted class 
time where needed to prepare their for 
October 10. 


reports 


Oct. 10. Scorpion Day. From literature provided by 
the teacher and the library, several reports were 
given by students. By this time the three local 
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By an interesting and timely coincidence, these 
articles by Lisonbee and Ruchlis (page 14) came 
almost in the same mail as Dr. Schenberg’s article. 
Here, it seemed to us, were teaching suggestions 
from opposite ends of the country which pointed 
toward implementation of some of the points 
made by the latter. This triumvirate, we believe, 
have presented one of the best combinations of 
ideas we have been privileged to print. 

Mr. Hyman Ruchlis is chairman of the science 
department in the Bushwick High School, Brook- 
lyn, New York, and is president of the Federation 
of Science Teacher Associations of New York 
City. He is co-author of a textbook of high 
school physics recently published by Harcourt, 
Brace and Company. 

Mr. Lorenzo Lisonbee is a member of the bi- 
ology department in North Phoenix High School, 
Phoenix, Arizona. We were privileged to visit 
this school on a recent field trip and were mightily 
impressed with the attractiveness of the science 
rooms and the emphasis on student activity which 
was so evident throughout the science depart- 
ment. Mr. Lisonbee is serving as Chairman for 
Region VIII in the 1953 Science Achievement 


Awards program. | 


species of scorpions had been brought in to class 
and were used in identification. Alice Soule gave 
her illustrated lecture to the first period class. The 
teacher arranged with the Registrar to have Alice 
excused from her classes on October 14 to give the 
lecture to the other biology classes. 

Oct. 13. Reports continued. A great deal of class in- 
terest was shown in a demonstration (by one of the 
students) of the first aid treatment using a tourniquet 
and ice. 

Dr. Stahnke’s television program that night dealt 
somewhat on the general characteristics of arthropods, 
referring frequently to scorpions. 

Oct. 14. Alice Soule gave the illustrated lecture to the 
other four classes. The slides were a good summary 
of the reports, and included a good explanation of 
how serum was prepared for the treatment of the 
scorpion sting. 











All of this led, in the days that followed, to fur- 
ther investigations into the nature of serum, the 
composition of blood, various diseases treated by 
the use of serum, the relationship of scorpions to 
other arthropods, black widow spiders, tarantulas, 
Gila monsters, types of venom, the effect of venom 
on humans and other animals, how the potency of 
various venoms compare, facts and fancies concern- 
ing the cobra, etc. Black widow spiders, turtles, 
and snakes were brought to class. One day was 
designated as Snake Day. 
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This may appear to be hit-and-miss teaching to , 
many teachers. But even so, important concepts 
were introduced in a manner which utilized student 
interest and entailed student-teacher planning and 
student participation. The experienced teacher 
will get through the year with everything hit and 
nothing missed—if he knows beforehand what he 
wants to hit and is alerted to even the smallest dis- 
plays of interest of students, and if he uses various 
devices to arouse and intensify interest. 


Teacher Makes Decisions 


In every teaching situation, the teacher gives 
direction to activities; he must decide whether the 
pursuit of a particular interest area would be im- 
portant and vital to his age group. What the 
teacher considers vital comes from association with 
youth, philosophies of leading thinkers, and re- 
search studies. In any case the students must help 
decide what is important. To make instruction vital, 
the student must have a part in the planning and in 
the execution of plans. The importance of topics 
may vary from year to year and from class to class, 
according to the needs and interests of students at 
hand as individuals and as a group. 

Some may ask, after considering the log of events 
recorded in the preceding paragraphs, “What were 
you doing between events?” Any number of inter- 
esting things were going on. Tommy Whipple, a 
second-period biology student, was excused from 
other classes about this time and talked to each 
class about Mr. Quick and his lady bird beetles. 
Tommy worked for Mr. Quick, his neighbor, during 
the summer, collecting barrels of ladybird beetles, 
and had many interesting (and instructive) things 
to tell. All this came out of the unit on insects. 
Deer season opened October 24, and some of the 
intervals between dates were used in becoming ac- 
quainted with Arizona hunting and fishing regula- 
tions, identifying wild game of the state, seeing a 
movie film on wild game, and listening to a lecture 
from the Arizona Fish and Game Commission. 

Where were the guides to study? There were no 
printed study guides, worksheets, no workbooks, no 
syllabi. But a large number of students prepared 
reports, did research, and all of them kept a log of 
daily events in their notebooks, including a brief 
listing of important ideas, concepts, and principles 
introduced during the day. 

Interest was high, learning was easy, experiences 
were rich, growth was inevitable, and everyone, 
including the teacher, had an enjoyable time. Un- 
doubtedly much “subject matter” of even secondary 
consequence would be remembered a lifetime. 

Is there a more fruitful way to teach? 
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New Approaches Needed in PHYSICS 


HYMAN RUCHLIS 


LL of the sciences are now being evaluated 
throughout the nation. Teachers and citizens 
are questioning approach and the method; they 
are seeking new and better ways to teach science. 

In some ways physics teaching needs the most 
drastic overhauling of all. For many years it has 
been assumed that the subject of physics is “tough”, 
that it must be mathematical, and that it should be 
designed to train technicians and engineers. The 
sign on the door says: “Only the best need apply. 
All others stay out”’. 

Are these assumptions valid? Is physics really 
a “tough” subject; is it only for the elite? Is it 
only for technicians and engineers? Or can it be 
found useful to John and Mary Jones who will 
be ordinary consumers and citizens? 

Many teachers believe that physics is a subject 
that can produce major benefits for every educable 
pupil. And that includes the vast majority of the 
pupils in our schools. 

Stop for a moment and consider the matter. Joe 
Smith is a truckdriver and knows nothing about 
inertia. So he throws the hammer onto the shelf 
right behind his head and loads his truck behind the 
cab with some heavy iron ingots, stacked up high. 
Then and there, a knowledge of inertia and prin- 
ciples of motion may mean the difference between 
life and death to Joe Smith. On a sudden, short stop 
that hammer may hit him in the head and kill him. 
His load of ingots may crash through the cab and 
crush him. This lesson should be driven home to 
our pupils. Physics is a life and death subject. 

I feel certain that the humanized, environmental 
type of physics will solve our perplexing and per- 
petual problem of getting pupils to take the subject 
and go on from there to higher studies. 

I round the corner in my car on the way to school 
and see a man on a ladder which makes an angle 
almost 40° to the ground. That observation be- 
comes a lesson in our physics class that day in ap- 
plication of the principles of forces, components, 
friction, stability. We learn why the man on that 
ladder has one leg in a hospital ward. We see that 
a simple balancing of component forces resulting 
from tying a rope from the ladder to the wall may 
save his life. 

I tell the class about my little son who stands on 
a chair and leans over to get some cookies in an 
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upper closet. He knows nothing about center of 
gravity and I must teach him how to protect him- 
self from injury. (Of course, I can’t stop him from 
standing on the chair when I’m not around.) 

I tell the students about my experience one sum- 
mer in a country place where a young man had his 
first job as a waiter. I trembled as he stood over 
me with the hot soup, taking the plates off his 
shaky and unstable tray. After the meal I called 
him aside and showed him how to widen the base 
to increase stability by spreading his fingers apart. 
I explained that he should put the heavy objects 
in the center of the tray (to reduce the moments 
and keep the center of gravity within the limits of 
the base). I showed him how to compensate for a 
shifting center of gravity when he took one plate 
off an edge by next removing a plate on the opposite 
side of the tray. There were other lessons, too. At 
the end of the next meal, with a creditable job of 
tray-carrying behind him, he approached me and 
beamed. “You must have been some waiter.” 

When my physics classes solve life problems 
based on the theory underlying the advice given to 
this young waiter, they begin to see that physics 
deals with everyday things as well as dry, mathe- 
matical principles. Their interest is kindled and 
they approach the other parts of the course with 
greater zest. 

In short, our physics teaching should get away 
from the cut-and-dried mechanical drilling of prob- 
lem after problem which most of the youngsters 
cannot understand. Instead, our teaching should 
reach out into the environment. Every time we 
touch a spot in their lives we teach them to be better 
consumers and citizens, and possibly better scientists. 
We give them greater appreciation of the subject 
and whet their appetites for more intensive study 
of physics. 

“But,” say some, “we have no time.” I cannot 
agree. Just make the subject 4 or '4 mathemat- 
ics instead of 24 or 34 and you get all the time you 
need. If necessary, cut out that Archimedes’ Prin- 
ciple problem with a 1000-pound rock of 5-cubic 
foot volume tied to a 500-pound log of 8-cubic 
foot volume. Is it really important whether the 
combination sinks or floats? Or how much force it 
takes to make it sink or float? Yes, in a way. But 
not anywhere near as important as the shaky lad- 
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ders and chairs, the hammer and iron ingots be- 
hind the driver, or carrying a tray of dishes with- 
out disaster. In other words, let’s make mathemat- 
ics a tool that is subordinate to the physica! prin- 
ciples. Let’s stress principles in relationship to real, 
environmental situations. Unfortunately, too much 
of physics teaching is wagged by the mathematical 
tail, with the result that we drive pupils away from 
a subject they need in our modern world. 

The subject of physics is no tougher than we 
make it. The tough tests we give our pupils, even 
though they may seem “objective,” are based on our 
subjective standards as to what the course should 
be like and who should take the course. If we 
think that physics is for the elite, then of course we 
make it a tough course. If we believe, as I do, that 
the course should be for everybody, then we set the 
content at a level that an average pupil can master. 

Somewhere in the back of the room I can hear 
someone mutter, “Tearing down our standards, 
eh?’ I can’t egree that this is so. I give tests to 
my classes. But I make sure that the marking sys- 
tem is arranged in such a way that the bright young- 
ster must work to capacity for his mark over 90, 
while the average youngster with a 75 average can 
make his 75. It’s simple. Give a great many ques- 


tions of moderate difficulty totalling about 80 points, 
and then give 20 points in tough, time-consuming 
questions. If necessary, reduce the credit deducted 
per question until the marks fit a reasonable pat- 
tern. The bright pupils get their challenge. The 
average pupils get 70’s, 75’s, and 80’s, as they 
should, and the subject is no longer “tough”. Put 
in a high proportion of practical questions, an oc- 
casional humorous question, and the pupils are 
happy and contented (in the main), receiving the 
kind of satisfaction that is the basic element in 
successful teaching. 

I know that this approach is not new. Many 
teachers have used such approaches in successful 
physics teaching. But it is far from the approach 
used by the majority of teachers. And this prac- 
tical approach to a “humanized” physics is long 
overdue as a majority trend. 

One final point. What will the college people say 
about this new trend? I think they will accept it 
with joy. They complain bitterly about the erro- 
neous concepts our pupils pick up (not necessarily 
from us). They will be happy to get pupils with 
a clear grasp of physical principles based on their 
environment who can then go on to more abstract 
principles in an adult way. 





ATOMIC ENERGY 


In The Sixth Grade 


By MILDRED EINZIG 


Supervisory Assistant, Gracemount Elementary School, Cleveland, Ohio 


THE TERM “ATOMIC ENERGY” is familiar to many 
children who listen to and observe radio and tele- 
vision programs, and read newspapers or maga- 
zines. Children frequently have little background 
with which to evaluate what they read, hear, and 
see. As a result, misconceptions are likely to de- 
velop. 
dren’s 


Fear of atomic bombs is sometimes in chil- 
thinking. An experiment with a unit on 
atomic energy was carried on in 1950 in the sixth 
grade of the Miles Standish elementary school in 
Cleveland. It was hoped that by the development 
of simple concepts, the children might find more 
meaningful what they saw and heard on the sub- 
ject. Furthermore, it was hoped that the children 
might comprehend more fully the constructive 
possibilities of atomic energy. 
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To prepare for teaching the unit, the participating 
teachers read Atomics for the Millions by Eidenoff 
and Ruchlis and Meet the Atom by Frisch. Several 
children’s books were also read. 

When the problem of atomic energy was in- 
troduced to the class, the pupils were very enthusias- 
tic. The material was challenging and so was the 
fact that they were the only class in the city working 
on the unit. 

The actual study began by listing questions on the 
blackboard which the pupils wanted to have an- 
swered. The class secretary copied these questions 
into her notebook. 

What is atomic energy made of? 

Is Itc 


How powerful 
Why is it called atomic energy? 
How was it discovered? Where is it found? 








What is it used for? How does it help us? How 
may it cure certain diseases? Why it is so dan- 
gerous? Are there peacetime uses? 

What are atoms? What makes them so powerful? 
How are atoms put together? Where do atoms 
get their power? What is the origin of atoms? 
Do atoms make changes? How do atoms become 
radioactive? 


Cleveland has courses of study in elementary 
science for all grade levels. These make it possible 
to build on the previous science experiences of the 
children. The introductory work was related to a 
fifth-grade unit on elements and compounds. The 
98 chemical elements were compared to the 26 letters 
. Of the alphabet, and the innumerable compounds 
were compared to words. The children enjoyed 
“spelling” some of the compounds using the symbols 
of the elements; e. g., H.O for water and CO, for 
carbon dioxide. Children were encouraged to bring 
to school many compounds and elements for an ex- 
hibit. When possible, the constituent elements of a 
compound were exhibited beside the compound. All 
elements and compounds were labeled. Elements 
were listed under the following headings: gases, 
metals, the elements necessary for life, and some 
of the newly created elements. The children pasted 
pictures of elements and compounds in their note- 
books. 

The concept of the ultramicroscopic size of the 
atom was difficult to develop. To define an atom 
simply as the smallest possible particle of an ele- 
ment is not enough. Many books give interesting 
illustrations on the idea of size. To give some idea 
of the infinitesimal size of the atom, such illustra- 
tions as the following were used: 

1. 110 million atoms end-to-end will 
measure an inch. 

2. 4500 followed by 15 zeros will constitute the 
number of atoms in a lump of sugar. 


lined up 


Thus, the children were led to realize that no one 
can visualize anything so small as an atom. 

The unit on astronomy served as a basis for de- 
veloping certain other concepts related to the 
atom. Pupils compared the structure of the solar 
system with that of the atom. For example, the 
heavy nucleus was likened to the sun and the elec- 
trons to the’ planets whirling in their orbits around 
the sun. A space ratio was made by considering the 
nucleus as a large baseball and imagining the elec- 
trons half a mile away. The difficult concept here is 
that empty space can appear solid. The Picture 
Book of Molecules and Atoms by Myers is most 
helpful at this point. 

In order to explain why the electrons do not 
whirl away from their nucleus, the previously 
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studied unit on magnetism was recalled. The nu- 
cleus was likened to one pole of a magnet, the elec- 
trons to the other. Just as unlike poles of magnets 
attract, the nucleus and the electrons also attract 
each other. 

After the pupils learned that each element differs 
from every other element because its nucleus is dif- 
ferent, the structure of the nucleus became the prob- 
lem. The hydrogen atom, with its one proton was 
studied first. Reference was made to the positive 
and negative binding posts of a dry cell. The pro- 
ton has a positive charge and the electron has a 
negative charge. With help, the children were able 
to conclude that they would receive no electrical 
shock from handling ordinary materials because 
their atoms contain an equal number of protons and 


‘electrons, and the electrical charges cancel each 


other. 

Diagrams were made to represent ideas about 
atoms, such as atoms of hydrogen, carbon, oxygen, 
and other familiar elements. Plus signs in the cen- 
ter of each diagram were used to represent the pro- 
tons in the nucleus. Small circles with minus signs 
were used to represent the electrons. These were 
placed in orbits around the nucleus. 

At this point, the children wondered why the 
positive-charged protons in the nucleus did not 
repel each other and break up the nucleus. To solve 
this problem, the function of the neutrons was in- 
troduced. By reading, the children discovered that 
these particles with no electrical charge served as 
an “atomic glue” to hold the nucleus together. 

To help the children visualize the construction of 
an atom, diagrams were made using dots punched 
out of colored paper. Colors were chosen to repre- 
sent the three different particles in the atom—the 
protons, the electrons, and the neutrons. By count- 
ing the correct number of dots for each particle in 
the atom they were representing, the children were . 
able to sense in a concrete way the reason why one 
element differs from another. After pasting two 
dots for hydrogen and the many dots for the uran- 
ium atom, it was not difficult for the children to 
understand why hydrogen is a light gas and uranium 
a heavy solid. 

Three dimensional models were made also. Fine 
copper wire circles were used for the orbits. Tiny 
beads on the orbits represented the electrons. Tiny 
beads of two colors representing the correct numbers 
of protons and neutrons were bunched together for 
the nucleus. 

The children were interested in the stories of the 
medieval alchemists who tried to change other 
metals into gold. They began to understand that it 

(Please continue on page 34) 
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FAIRS 


By ELBERT C. WEAVER* 


Phillips Academy, Andover, Massachusetts 


HESE COMMENTS are written from the 

standpoint of a judge of science fairs. The 
lasting impression of hours of patient work on 
the part of the students, and hours and hours of 
planning and scampering around for them on the 
part of parents and teachers has been burned in. 
Certainly science fairs put the time of the youth 
of the land to good constructive effort. As such, 
they are a step in the right direction. 

Science fairs, however, are not places of amuse- 
ment, and the exhibits of work done should not be 
prepared for amusement purposes. Further, undue 
decoration, crepe paper, lace doilies, and tinsel are 
likewise inappropriate at a science fair. It is not 
a window-display. 

A science fair is simply an exhibit of the work of 
students on science projects. 

Electronic projects are particularly time-con- 
suming to judge, and they must be almost entirely 
unappreciated by the general public. To assist the 
understanding of both the judge and the public, 
it is suggested that each electronics exhibit carry 
with it a fairly large, wiring diagram. On this dia- 
gram the various portions of the hook-up such as 
“power supply” and “amplifier” can be marked 
off in colored pencil. The corresponding sections 
of the hook-up itself can be similarly marked with 
tapes. In this manner both the judge and the pub- 
lic can get a quicker slant into Johnny’s problem, 
and then tell how he solved it by making an elec- 
tronic device. 

Some of the most interesting exhibits include the 
original notebook of the student. On-the-spot 
sketches and tables of data taken in the laboratory 
are included in the notebook. Transparent pro- 
tectors can be used for the notebook pages while 


they are on exhibit. These protectors may be ex- 
pensive, but they are not consumed. Teachers 
should advise students who are using textbooks 


or reference books as the source of their informa- 
tion for exhibits to look at the date on the title 
page or nearby. They should make sure before 


* A portion of a panel discussion on ‘‘Judging Science Fairs’’ held 
by the New England Association of Chemistry Teachers, the Eastern 
Association of Physics Teachers, and the New England Biological Asso- 
ciation in joint session at Boston College, Boston, Massachusetts, 
December 13, 1952. 
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they start that they are not using some outdated 
explanation, or even some erroneous material. 

Also, exhort your students to make measurements, 
series of them. Even temperature changes as re- 
corded on a common outdoor thermometer are 
significant. They may not be precise, but they are 
a Start. 

Here are suggestions for ten types of projects. 
In all of them measurements can be made. In many, 
graphs of data showing the relationships among 
several factors can be prepared. 


1. Study the thermal efficiency of the various types 
of market bags used by the customer to carry 
home frozen foods. Compare double paper with 
aluminum-foil lined, with shredded-paper lined, 
with other sorts. Take rate of temperature drop 
over a series of intervals with a warm object 
placed within the bag until the contents reach 
room temperature. Then try the transfer of heat 
in the other direction. 

2. Try simple electroplating onto small steel (or 
copper) objects. Vary the temperature of the 
bath and compare a series of results. Also, -vary 
the time of plating, the type of cathode surface, 
the current density, the concentration of the elec- 
trolyte, the cation in the electrolyte, and the sort 
of anode. Try the effect of adding varieties of 
colloidal materials to the electrolyte. 

. Study your own city water supply. Ask the tech- 
nical people in the water department if there are 
dead ends that do not show residual chlorine 
always in adequate amount, and where they some- 
times pick up B. coli. Check water temperature, 
residual chlorine with the orthotoluidine test (or 
possibly starch and potassium iodide), pH, color, 
and make a culture of the water. 

4. An even more fascinating and possibly useful 
study is that of a swimming pool in respect to 
the same variables mentioned for the water-supply 
study. 

. Used postage stamps (some varieties) make rea- 
sonably good indicators. Make a pH-scale range 
by the use of acids and bases. Now find the range 
within which the dye or pigment on the stamp is 
sensitive. Record and display the results. 

6. In a similar manner, some vegetable and berry 

juices are indicators, blueberry juice for example. 
Preservatives may be needed. Measure the pH 
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range and the colors. If the colors don’t keep, 

paint them onto a chart while you have them. 

. Working models always make a good project, espe- 
cially working models that work. Many sorts of 
measurements will be needed to make the model, 
and after it is completed you can use it as a 
source of information for further measurements. 
Models of household appliances such as an in- 
cinerator can be suggested. 

. Many science project workers think first of electri- 
city as the source of power. But don’t sell fuel 
gas short. Its possibilities are also very great, and 
a model distribution system of a gas layout offers 
as much to the student as an electric distribution 
system. Also, you can make a model gasometer, 
and make many measurements in experiments in 
which gas is used. 

9. A model torsion balance that works offers a chal- 
lenge. Measure its reliability at different ranges, 
and also its sensitivity. 

10. Many ‘new industrial solvents are available. 


oo 


Why 


not find out the solubility of several simple in- 
organic salts in one of these solvents at different 
temperatures? Saturate the solvent with the 
salt selected but have some undissolved salt left 
after stirring. Measure the temperature and 
draw off a known amount into a weighed dish. 
Evaporate the solvent and reweigh the dish. 
Change the temperature and repeat the experi- 
ment. After several such solubility values have 
been found, you can draw a solubility curve. 
The possibilities along this line are almost limit- 
less. For example, how soluble is potassium ni- 
trate in saturated sodium chloride 
several temperatures? 


solution at 


in summary, I would urge greater emphasis on 
careful and precise experimentation—simple though 
the experiments may appear at first glance—and on 
working models that really work; less emphasis on 
flashy displays and efforts exerted mostly as ‘“‘show- 
case” techniques. 





wt Half- Century of 


NOBEL PRIZES IN SCIENCE 


By ANTON POSTL 


Assistant Professor of Science, Oregon College of Education, Monmouth, Oregon 


lfred Nobel (1833-96), the Swedish inventor, 
A hit upon the idea of combining the dangerous 
liquid explosive nitroglycerin, which was first syn- 
thesized in 1847 by Sobrero in Turin, with Kiesel- 
guhr and thus produced the much more easily man- 
ageable explosive known as dynamite. This and 
some other inventions in allied fields enabled him 
to amass a sizeable fortune. Conscious of the fact 
that his inventions may be used to either advance 
or destroy man and under the influence of friends, 
he left his estate in the form of a trust fund the 
income of which is annually awarded in the form of 
highly coveted prizes in five fields, namely: chem- 
istry, physics, physiology and medicine, literature, 
and peace. 

Though the monetary value of the prizes (about 
$40,000 depending on earnings and exchange val- 
ues) is considerable, the individual and national 
honor that goes with it is even greater. In fact the 
Nobel prizes have, in the past, been used as an index 
of the scientific and cultural standing of a nation. 

The Nobel prizes have now been awarded for a 
half-century ~(1901-1950) and in this paper an 
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attempt will be made to briefly summarize some of 
the more outstanding facts as regards the awards in 
the natural sciences. The science awards are made 
on the following recognition and are decided upon 
by the agencies listed: 

A. Chemical discovery or improvement 
Academy oi Science in Stockholm. 

B. Discovery or invention in the domain of 
physics—Swedish Academy of Science in Stock- 
holm. 

C. Discovery in the domain of physiology or 
medicine—Caroline Medical Institute in Stockholm. 

The following tables I-VI include all the assem- 
bled information covering the first fifty years of 
Nobel prizes and also the first half of the twentieth 
century. It might be well to point out that in certain 
years no prizes were awarded, and also that the work 
worthy of recognition need not have been performed 
during the year preceding the giving of the award. 

In the last table, the countries are arranged in a 
descending order according to the total number of 
prizes received during the fifty year period. This 
arrangement, however, conceals any possible trends 
during the period. 
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If one tabulates the prizes awarded during each 
decade the results for the larger nations are as 
follows: 


Germany Great United France Russia 
Britain States 
1901-1910 12 5 1 4 2 
1911-1920 7 2 2 3 0 
1921-1930 7 7 2 3 0 
1931-1940 7 6 7 l 0 
1941-1950 2 5 10 0 0 


From this table it is evident that Germany and 
France have suffered a decrease in the number of 
awards while the United States has shown a con- 
siderable gain, with Great Britain maintaining its 
position rather uniformly. The growth of the United 
States can be taken partly as a normal growth of 
the nation as a whole, but significant may be the 
fact that with the possible exception of France, 
which has suffered a general political decline during 
this period, it is in the “free” countries that scien- 
tific endeavor maintained its position or continued 
to grow while Germany’s prizes during totalitarian 
regime and more understandably during the postwar 
period were largely in recognition for work per- 
formed prior to the rise of this regime. Hitler, be- 
cause of an embarrassing situation in which a Ger- 
man, Carl von Ossietzky, accused by his own gov- 
ernment of treasus was awarded the Nobel peace 
prize, actually decree’ that no German national 
may receive the Nobel prize, and established in its 
place a Hitler prize. The Nobel committees, how- 
ever, were apparently not influenced by this decision 
as they continued to bestow them on German na- 
tionals whose work they considered worthy of the 
recognition. Russia’s position is difficult to explain 
unless one considers that it really was quite a back- 
ward country, culturally speaking, for most of the 
first half of the decades under consideration and 
under the cloak of secrecy of another totalitarian 
regime for the remainder. 


If a similar comparison is made of five smaller 
European countries which follow in their standing 
four of the major powers, no such trends can be 
detected: 


Sweden Austria Netherlands Switzerland Denmark 
ivvl-1910 1 0 3 1 1 
1911-1920 2 1 2 1 
1921-1930 3 3 1 0 2 
1931-1940 0 3 l 2 0 
1941-1950 1 1 0 3 1 


This may be largely due to the greater stability 
of these countries during this period, with the ex- 
ception of Austria which, however, made its best 
showing during its brief period of democratic free- 
dom. 

{n conclusion, it might be stated, though this by 
no means represents an exhaustive statistical analy- 
sis, it appears that the worthwhileness of scientific 
contributions thrives best in a “free’’ climate. The 
very fact that a number of ex-European Nobel 
Laureates among other reasons came to this country 
to seek it would further justify this claim. Let our 
country take heed that this freedom, our greatest 
heritage, provides the fertile soil for scientific as 
well as all other cultural growth. 
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Summer Opportunity for Students 


Tue Roscoe B. JACKSON MEMORIAL LABORATORY 
at Bar Harbor, Maine, has announced that a 
research training program for high school students 
will again be available next summer. The Labora- 
tory’s aim is to find scientific ability at the earliest 
possible age, to bring such talent in direct contact 
with research workers and materials, and to stimu- 
late in students the desire for knowledge and for 
the discovery of new knowledge. The Laboratory 
is the oldest and largest research institution in the 
world devoted principally to the study of heredity 
cancer and allied diseases. 

To aid in the selection of appropriate students 
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for this group, the school faculty, in consultation 
with a committee of Jackson laboratory Staff mem- 
bers, endeavors to choose students who have shown 
outstanding ability in science, seriousness of pur- 
pose, mature behavior, and the ability to work and 
live happily with fellow students. Final selection 
lies with the Laboratory Staff and is on a competi- 
tive basis. Only high school students who have 
completed at least one course in biology and who 
have achieved an honor grade (85%) in science 
and mathematics will be considered. For further 
information, write to Rosalie Slocum, Public Rela- 
tions, 40 West 40th Street, New York City 18. 

















NSTA Supports The NEA Centennial Action Program 











By HAROLD E. WISE 
President of NSTA 


HE CENTENNIAL ACTION PROGRAM 

adopted by the Representative Assembly of 
the NEA in July 1952, states the goals of the 
teaching profession in terms which are sufficiently 
broad and flexible to give the fullest freedom to 
every specialized professional group. Since these 
goals can be achieved only through the united 
efforts of the profession it is a responsibility of each 
department of NEA to so orient its objectives and 
direct its activities that its accomplishments may be 
in accord with the goals of the parent group. 

This article has been prepared in an effort to 
point out what NSTA has done and is doing to con- 
tribute to CAP goals. The goals which give di- 
rection to the Centennial Action Program of NEA 
are as follows: 


1. An active democratic local education association 
in every community. 

2. A stronger and more effective state education 
association in every state. 

3. A larger and more effective National Education 
Association. 

4. Unified dues—a single fee covering local, s-ate, 
national, and world services—collected by the 
local. 

. 100 percent membership enrollment in _ local, 
state, and national professional organizations. 

6. Unified committees—the chairmen of local and 
state committees serving as consultants to central 
national committees. 

7. A Future Teachers of America Chapter in every 
institution preparing teachers. 

8. A professionally prepared and competent person 

in every school position. 

9. A strong, adequately staffed state department of 
education in each state and a more adequate 
federal education agency. 

10. An adequate professional salary for all members. 

11. For all educational personnel—professional se- 
.curity guaranteed by tenure legislation, sabbati- 

cal and sick leave, and an adequate retirement in- 
come for old age. 

12. Reasonable class size and equitable distribution of 
the teaching load. 

13. Units of school administration large enough to 

provide efficient and adequate elementary and 
secondary educational opportunities. 
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14. Adequate educational opportunity for every child 
and youth. 

15. Equalization and expansion of educational oppor- 
tunity, including needed state and national financ- 
ing. 

16. A safe, healthful, and wholesome community en- 
vironment for every child and youth. 

17. Adequately informed lay support of public edu- 
cation. 

18. An able, public-spirited board of education in 
every community. 

19. An effective World Organization of the Teaching 
Profession. 

20. A more effective United Nations 
Scientific, and Cultural Organization. 

21. More effective cooperation between higher, sec- 
ondary, and elementary education with increas- 
ing participation by college and university per- 
sonnel in the work of the united profession. 


Educational, 


Even as the Centennial Action Program of NEA 
was being formulated, a special committee of NSTA 
was engaged in the preliminary work of drafting a 
Policy Statement to guide NSTA in its future pro- 
fessional endeavors. This committee drew freely 
from tentative drafts of the goals of the CAP. Thus 
the Policy Statement approved by the Board of 
Directors of NSTA in June 1952 (The Science 
Teacher, October, 1952, pp. 234-235) is not only 
thoroughly consistent with the goals of the CAP 
but also reiterates and redefines a number of these 
goals in terms adapted to the specific interests of 
NSTA. As NSTA proceeds with the implementa- 
tion of these policies its efforts and accomplish- 
ments will, therefore, definitely contribute to the 
achievement of CAP goals. 

One of the principal reasons for the formation 
of NSTA in 1944 was to develop a strong national 
organization of all teachers of science irrespective 
of geographic or subject matter lines. Also, from 
the beginning those persons who are actively par- 
ticipating in the training of science teachers in col- 
leges and universities throughout the Nation have 
been welcomed as active members of NSTA. As a 
result the membership of NSTA is truely representa- 
tive of the fields of elementary, secondary, and 
higher education. These members cooperate ac- 
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tively and effectively in endeavors of common in- 
terest. This represents one example of the imple- 
mentation of goal number twenty-one of the CAP. 

Early in the fall of 1952 a special committee of 
NSTA was appointed and assigned the respon- 
sibility of preparing preliminary statements de- 
scribing the patterns of preparation and demon- 
strable competencies which might be acceptable to 
members of the Association as describing the “pro- 
fessionally prepared and competent’ teacher for 
each of the generally recognized types of science 
teaching positions. The work of this committee is 
intended to constitute a first step in the direction 
of CAP goals eight and nine as these goals have 
been adopted in a slightly modified form in the 
| Policy Statement of NSTA. The experience of 
other professions seems to indicate that agreement 
within a profession on minimum preparation for 
professional status must be prerequisite to that pro- 
fession exerting effective influence on prospective 
employers. It is hoped that NSTA may make 
steady progress both in defining adequate profes- 
sional preparation and in securing recognition and 
priorities in employment for those who have met 
these professional standards. 

For several years NSTA has been working to- 
ward the goal “reasonable class size and equitable 
distribution of the teaching load” (CAF, goal 
number 12) for science teachers. In 1947-48, the 
Association published a bulletin, Teaching Condi- 
tions and The Work Week of High School Science 
Teachers. Data presented in this bulletin were ob- 
tained by careful study of actual teaching conditions 
in public schools of the United States and espe- 
cially of New York state. The findings of this series 
of investigations were made a special topic of dis- 
cussion at several NSTA meetings. This bulletin 
was distributed to high school principals throughout 
the United States. 

Members of NSTA believe that the quality of a 
community environment is in no small measure de- 
pendent upon the educational experiences of the 
youth and mature citizens of that community who 
to a considerable extent control the physical and 
biological environment and who together contribute 
the social environment. They believe that the 
science curriculum of grades one to twelve when 
guided by professionally competent persons is 
capable of making definite and indispensable con- 
tribution to this educational experience to the end 
that both the adults who have finished school and 
the youth who are in school may cooperate to “pro- 
duce a safe, healthful, and wholesome community 
environment for every child and youth” (CAP goal 
number 16). This belief on the part of NSTA 
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is well expressed in its Policy Statement which pre- 
sents as a major aim of science education the fol- 
lowing: 
The development of effective personal adjust- 
ment consistent with current scientific knowl- 
edge of the physical and biological environ- 
ment, as a means toward achieving confidence 
and security in the world of today. 


Perhaps one of the greatest contributions of 
NSTA toward the attainment of goals of the CAP 
has been (and will be) in the direction of goal 
number fourteen, “adequate educational oppor- 
tunity for every child and youth”. Many of the 
past and projected future activities of the Asso- 
ciation have been aimed at providing greater edu- 
cational opportunity in science for the talented 
youth. This has been a major objective of the 
Packet Service initiated several years ago through 
cooperation and support of business-industry groups. 
It has been the topic of discussion at many meet- 
ings of NSTA groups. It is a major objective of 
the newly established Future Scientists of Amer- 
ica Foundation, under the auspices of which the 
student awards program sponsored by the Ameri- 
can Society for Metals is being administered. In 
fact, the location and support of those young 
people who show promise of growing into produc- 
tivity in scientific endeavors has been adopted by 
the Association as one of its major goals (Policy 
Statement, number four). 

Finally, two general activities of NSTA should 
be mentioned, each of which will undoubtedly. make 
some contribution in the direction of goals estab- 
lished by CAP. During the past year NSTA has 
produced a manuscript for a full issue of the 
Bulletin of the National Association of Secondary 
School Principals. This volume which was pub- 
lished in January 1953 will enable approximately 
forty science teachers to “speak” to some 14,000 
high school principals all over the country. Early 
this fall, a yearbook of the NEA Department of 
Elementary School Principals will be devoted to 
science in elementary schools. NSTA has been ac- 
tive as adviser and consultant in the production of 
this volume. These efforts have potential for de- 
veloping better understanding of the problems of 
science teaching at both elementary and secondary 
levels and therefore for the attainment of mutual 
goals of NSTA and of the CAP. 

NSTA is thoroughly cognizant of the fact that 
one who belongs to the species “science teacher”’ is 
also of the genus “teacher’’, and that the efforts of 
NSTA must therefore always coordinate with, and 
support, the efforts of NEA. We are happy to sup- 
port the CAP. 
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JUST PUBLISHED -Two outstanding science texts! 


CHEMISTRY—A COURSE FOR HIGH SCHOOLS 
Third Edition 
Hoce, ALLEY, BICKEL 


Completely rewritten, redesigned, and brought up to date. 

Informal approach without sacrifice of scientific accuracy. 

Organization in 10 units and short chapters with summaries, projects, questions and problems at chapter 
ends. 

Unusual teaching flexibility permitting adaptation to local or class interests. 

A complete unit devoted to radioactivity and atomic energy. 

Emphasis on the almost limitless applications of chemistry in our modern civilization. 

Problems at chapter and unit ends classified according to difficulty. 


SCIENCE IN EVERYDAY LIFE 


OsourN, Heiss, MONTGOMERY 


A new and immensely significant high school general science text. 
Emphasis on problem solving and problem solving techniques. 

Inclusion of scientific problems of practical and social significance. 
Organization in 27 chapters subdivided into a wealth of short problems. 
Easy vocabulary and simple sentence structure. 


Recall questions at problem ends; summaries, discussion questions, projects, and problem-solving 
exercises at chapter ends. 


Profusely illustrated with hundreds of photographs (eight in color) and diagrams. 


EVER INCREASING IN POPULARITY ! 


PHYSICAL SCIENCES FOR HIGH SCHOOLS 


Hoce. Cross, LITTLE 


The essential concepts of physical science for 11th and 12th grade non-science majors. 


Science for general education with a less technical and mathematical approach and greater emphasis 
on the interrelation of the different fields. 


Broad survey course in chemistry, physics, earth science, meteorology, and astronomy. 
Informal style with liberal use of historical and sociological material and everyday analogies. 
Simple demonstration experiments for performance in class. 

Summaries, questions, problems, and projects at chapter ends. 


D. VAN NOSTRAND COMPANY, INC. 


250 Fourth Avenue New York 3, New York 
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BLECTROME 
PURITY TEST 
FOR METALS 


By GILBERT KOVELMAN 


he circuitry of the “electronic purity tester” is 
fundamentally that of a microwave or ultra- 
high frequency oscillator. 
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Oscillator frequency is determined by the in- 
ductance and capacitance of the circuit. Therefore 
any substance placed within one of the oscillator 
coils will add inductance to that coil and produce 
a small change in radio frequency. Thus a sensitive 
microwave oscillator (which contains very little of 
either inductance or capacitance) is used in the 
purity tester to obtain frequency changes of a more 
marked degree. This occurs because the ratio of the 
newly added inductance to that of the entire circuit 
is greater than that of lower frequency oscillators. 

The first step in using the purity tester is to ob- 
tain samples of pure metals and determine the fre- 
quencies to which they will tune the oscillator. These 
pure samples are obtained by electrolytic decomposi- 
tion after which the following is done: 


1. The sample is melted down and molded into 
a metal lug of chosen size and shape which becomes 
the standard size and shape for all such lugs. 

2. The lug is placed inside the cardboard re- 
ceptacle of the oscillator coil. 

3. The wavelength of the radio wave emitted by 
the oscillator is measured by means of a microam- 
meter sliding along a Lecher system. From this the 
radio frequency is calculated by the formula: 
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V=2FsL 

where V = velocity = 10° cm. 
F = frequency 

L = wavelength in cm. 


This procedure is repeated for several metals, the 
ultimate result being a table of standard fre- 
quencies for pure metals. Using this as a guide, it 
is relatively simple to determine metallic purity. 
All that is necessary is to make a standard lug from 
a metal, and compare its frequency with the value 
given for that metal in the standard table. If the 
frequencies match, then the metal is pure, but if 
they differ, then there is some impurity present. 





Epitor’s NOTE: At the time of reporting this science 
activity, 16-year-old Gilbert Kovelman was in the 12th 
grade of the Stuyvesant High School in New York City. 
His entry in the 1952 program of Science Achievement 
Awards was given a Certificate of Meritorious Achieve- 
ment. It was done as an individual project in a science 
class. Gilbert has studied mathematics through calculus 
and has taken high school courses in applied electricity, 
electronics, and physics experimentation in addition 
to the usual biology, chemistry, and physics. His col- 
lege plans call for the continued study of electrical 
engineering. 

This is the third student Awards program entry to be 
published in TST. We would like very much to hear 
reactions of teachers—and students—to the idea of 
publishing such articles. Do they provide encouragement 
and plant ideas with other students? Should we try to 
find an increased amount of space for such articles? 
Would a separate publication of a selection of such 
articles be more helpful? Your comments and ideas on 
these and related questions will be most welcome. 
Meanwhile teachers will be interested to know that a 
booklet of science teaching ideas based on _ teacher 
entries in the 1952 Awards program will be published 
later this spring; manuscripts are now in the hands of 
editor R. Will Burnett of the University of Illinois. 
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students to acquire a broad base in science before 
attempting specialization. We have every reason 
to be proud of the great accomplishments of these 
schools. Their students have gone forth and joined 
the ranks of first-rate scientists. Their lists of 
scholarship winners are nothing short of amazing. 
Even so, I believe the above questions call for a 
re-evaluation of their science programs. 

A glance at the science courses in all of our 
schools clearly shows that the offering of advanced 
science courses is no positive indication that the 
school has a well-balanced science program but 
‘ rather over-stimulation in one particular science 
area, due, perhaps, to stimulating teachers in that 
area. Are we not, after all, engaged in general edu- 
cation at the high school level? Does this not call 
for more competent guidance? 

Many of our school administrators and guidance 
counselors seem to feel that science is a special do- 
main marked “For boys only.” In spite of the 
numerous research studies, the results of the West- 
inghouse Scholarship Examinations, and the em- 
ployment of young women in research laboratories, 
in industry, and in science teaching at all levels, the 
idea lingers on. This erroneous idea is firmly at- 
tached to the study of physics in particular and in 
some schools girls have all but vanished from the 
course. I recall a grade adviser in a co-educational 
high school who admonished her girls not to elect 
physics because she had had great difficulty with 
a physics course in college! That is an example of 
practical experience with a reverse twist. Of course, 
our girls who are going to college and have taken 
algebra and geometry will find physics no more 
difficult than any other subject designed speci- 
fically for the 11th or 12th year academic student. 

An analysis of the science offerings in our all- 
girls’ high schools reveals that four out of the 
seven schools offer no physics, three of them have 
less than 50 per cent of their 10th-year students 
registered in biology—a course in which girls are 
traditionally successful—and five of them have less 
than 10 per cent of their 11th and 12th year stu- 
dents in chemistry. It is hard to believe that some 
of the girls in these schools could not profit by a 





course in physics. Having taught for 17 years in 
an all-girls’ high school, I can tell you that given 
the opportunity, qualified girls can elect physics 
without hesitation. They will have no more trouble 
than boys. 

Lest we jump to the conclusion that the science 
registers in the all-girls’ high schools are less than 
in the others, two of the former have a higher per- 
centage of their 11th and 12th year students taking 
science than have some of our co-educational high 
schools. The poor showing in the co-educational 
schools may be due to the failure of the girls to elect 
science, particularly in their last two years. There 
may be many reasons for the small registers in 
science classes in some of our high schools—but 
are they valid? 

I would like to state by way of conclusion that all 
New York City high schools offer Regents’ science 
courses. Forty-four of them offer modified science 
courses designed specifically for non-college or 
general students. Eleven schools offer advanced 
science courses to meet the interests and needs of 
our brightest students. 

Our science rooms and equipment compare favor- 
ably with those in other school systems and are 
better than can be found in most of them. 

Our trained science staffs are required to meet 
the highest qualifications demanded anywhere in 
the United States. We have every reason to be 
proud of them. 

These troubled times demand a steady stream 
of scientifically-trained men and women in research, 
in industry, and in our Armed Forces. They can and 
must be found among the students in all of our high 
schools. Our schools have always done a good job 
along these lines but more intensive work is de- 
manded. This challenge can be taken up by our 
science staffs. Much of it must come through more 
vitalized guidance of our superior students. 

We have come a long way since the Victorian era. 
The colleges recognize that our cultural climate 
calls for the inclusion of science experiences. On 
the high school level, I believe such an education 
demands a minimum of one year of general science, 
one year of a biological science, and one year of 
physical science. How can we afford to give ALi of 
our high school students any less? 








TEACHERS AGENCY 


28 E. Jackson Blvd. 


All educators know of the great demand for teachers. Throughout the year there come into our office exceptional opportunities 
for teachers, and for all types of positions connected with education. Our service is nation-wide. Member N.A.T.A. 


Chicago 4, Ill. 
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Elementary and General Science 





Experiences With Light 


By ALEXANDER STULER, Superintendent of a 
“Landkreis,” Nérdlingen, Germany 


All you need is some cardboard, a dimestore mir- 
ror of the rectangular sort, two lenses of suitable 
focal length (about four inches, “+” 
a prism, and a slide projector. 

The slide projector will provide the light needed 
for the experiments. Six feet or so from the pro- 
jector you place the cardboard. The cardboard is 
bent to a right angle and has a slit in its smaller 
front side, say, two inches long and one inch high. 
You turn the cardboard screen in a manner so that 
light entering through the slit shows its way along 
the inside screen. Then you bring the mirror into 
the course of the light beam. The mirror will reflect 
the light, forcing it into another direction. The new 
way of the beam, depending on the angle between 
the incoming light and the mirror, will show on the 
inside of the cardboard. 


and “—”), 





Reflection of light by a plane mirror. 
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Reflection of light by a plane mirror, demonstrated with a 
cardboard with three slits. 


In the same manner you enter the prism into the 
beam and the light will be refracted, partly or en- 
tirely according to how far the prism is thrust into 
the beam. If you turn the prism about its axis, 
differing angles will cause different grades of re- 
fraction. 





Refraction of light by a prism. 
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How a convex lens converges light rays. 


For showing the way of light behind lenses, you 
are advised to use cardboard with suitable slits in 
the back of the screen in order to give room for the 
lenses. You can show then how light is either focused 
or diverted behind (beyond) the lens, depending on 
what sort of lens—convex or concave—is used. 

In the place of a single broad slit you may use 





How a concave lens diverges light rays. 


three or even five slits in front of the cardboard, 
especially if you would like to demonstrate that 
different zones of the lenses show different powers 
of refraction. In any case, one slit or more, the 
simple cardboard will tell more about the behavior 
of light than a long verbal lecture and will tell it 
more convincingly. 








To help more boys and girls 
get more out of science 


| for everyday living and thinking 


new SCIENCE PROBLEMS 1 end 2 


for Grades 7 and 8 





Easy-to-read text provides step-by-step development of 
important science concepts * Pictures—many in full color 
—serve important teaching purposes * Experiments and 
observations include directions and questions designed 
to stimulate thinking and doing « Activities and problems 


to solve get pupils to use their science learnings. 





Write for new 24-page full-color booklet of try-out lesson pages (#277 


SCOTT, FORESMAN AND COMPANY 


CHICAGO 11 + 





ATLANTA 3 . SAN FRANCISCO 5 . DALLAS 2 . NEW YORK 10 
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PHYSICS 


Hydraulic Demonstrations of EMF, 
Terminal Voltage, and Types 
of Circuits 


By JOHN WALTERS, Browne and Nichols School 
Cambridge, Massachusetts 


One of the difficult ideas to get across in the 
study of electricity is the relationship between EMF 
and terminal voltage; to show why it is that al- 
though EMF is always constant, terminal voltage 
varies according to current flow. The apparatus 
pictured in Fig. 1 was devised to help the students 
visualize this relationship. 
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A is a glass cylinder about 18 in. long and 2 in. 
in diameter. It is connected by a U-tube about 
25 mm. in diameter to a glass cylinder, B, slightly 
shorter than A and of about the same diameter. B 
is fitted with an L-shaped piece of 10-mm. tubing 
which acts as a water inlet. A is also connected by 
a 10-mm. bend and T-tube to C, a straight piece of 
10-mm. tubing. The free end of the T-tube is fitted 
with a short length of hose and a clamp. 

In use, water is run into B at such a rate that it 
always overflows. B functions simply as a reservoir 
to keep a constant level in A. The level in A repre- 
sents the EMF of the cell. The resistance to liquid 
flow of the tubing between A and C is analogous to 
the internal resistance of the cell, and the level of 
water in C represents the terminal voltage. It can be 
seen that when no water is allowed to flow from the 
hose, the level in C will equal that in A, showing 
that EMF is equal to open-circuit terminal voltage. 
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When progressively greater amounts of water are 
allowed to flow from the hose, the level in C drops. 
This corresponds to a drop in terminal voltage as 
increased amounts of current are drawn. The differ- 
ence in level between A and C represents the pres- 
sure differential required to force current through 
a constant internal resistance; as more current 
flows, this differential, or internal voltage drop, 
must increase. It can be impressed upon the student 
that since the sum of terminal voltage and internal 
voltage drop equals EMF, an increase of internal 
voltage drop must be at the expense of terminal 


voltage. 
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By making various attachments to the outlet 
hose the apparatus can be used to demonstrate 
series and parallel circuits. 

To make the analog of a parallel circuit, two 10- 
mm. T-tubes are bent to form the inlet and outlet, 
then fitted with hose, clamps, and tubes of varying 
internal diameter, R, and R, in Fig. 2. These tubes 
represent wires of different resistance, and can be 
made to fit by bushing with short lengths of hose, 
or by sealing 10-mm. tubing to the ends. By allow- 
ing water to flow through each tube independently, 
it can easily be shown that resistance of both is 
less than that of either alone. They can also be 
arranged in series to show the increase in resistance. 

If two or three tubes are 
arranged in series, manom- 
eter tubes can be set be- 
tween each, as in Fig. 3, 
to demonstrate how volt- 
age drop across a resist- 
ance varies with the mag- 
nitude of the resistance. Tubes of varying diameter, 
or of the same diameter and different lengths, can 
be used. The parallel circuit can be put in series 
with other resistances. Numerous variations sug- 
gest themselves. 

In making such an apparatus, the dimensions 
given need not be strictly adhered to, as long as 
tube A is considerably larger in diameter than C, 
the U-tube connecting A and B is large enough to 
maintain the level in A, and the inlet tube into B is 
well above the mouth of the U-tube. To avoid con- 
fusion, tube B might be hidden. We supported the 
apparatus on ringstands with clamps, and caught 
the overflow from B in a pneumatic trough which 
drained into a sink. 
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A HEATH text is your BEST text 


Chemistry in Action, 2nd Edition 


By RAWLINS and STRUBLE 


CHEMISTRY 
' : An unusual textbook with an organization adaptable 
In Jtetion for use in any standard course of study. Teachers who 
are looking for a new text will be interested in the 
following features: easy to read, adaptable to both 
academic and nonacademic courses, each problem 
summarized by review questions, each unit summa- 
; rized by review questions, each unit opened by a 


stimulating preview, an extra long unit on organic 
chemistry placed in the middle of the book, and an 
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~~ | extremely useful color insert. Up to date in every 


respect. Teachers handbook, laboratory manual and 





key, tests and keys available. 


Semimicro Laboratory Exercises in 
High School Chemistry — WEISBRUCH 


This manual, similar in scope and purpose to the standard chemistry manual, meets 
the growing demand for the time- and expense-saving semimicro laboratory method. 
The experiments are designed to be used with any standard high school text. 


Heath's Chem-Formulator — RECHT 


An ingenious gadget that contains all the information needed to solve most high school 
chemistry problems. On one side just dial the wheel to any element, and its important 
physical characteristics are given; on the reverse side match positive and negative 
radicals to formulate all the common inorganic salts and acids, and find formulas and 
common names for many important compounds. 


You are invited to write the nearest Heath office for further information about Heath Science Texts 


D. C. HEATH and COMPANY 


Sales Offices: NEW YORK CHICAGO SAN FRANCISCO 
ATLANTA DALLAS Home Office: BOSTON 
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General Science 





The Bacchus Experiment with 
Air Pressure 


By DONALD McCROSKEY, Ninth Grade, Central High 
School, Wadsworth, Ohio; Drawing by 
Jerry Gorman, Tenth Grade 


The simple apparatus I designed for this experi- 
ment, as shown in the illustration, has an upper 
flask which is filled with water. This is connected 
by means of a glass tube with a lower flask which 
is filled with air. Why does not the water in the 
upper flask move into the lower one? 
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With 


the use of an exhaust 


pump remove the 
air from the lower flask. (Caution: Include a filled 
calcium chloride drying tube in the line to prevent 


moisture from entering expensive, motor-driven 
pumps.) Why does the water in the upper flask 
now move into the lower one? 

Finally, remove the core of the petcock thus 
opening the upper part of the lower flask to the 
air in the room. With this final arrangement why 
does the water rush from the lower to the upper 
flask? 

Epitor’s NoTE: We suggest that this teaching demonstra- 
tion could easily be used as the “takeoff” for an evaluation 
of learning exercise dealing with Ability to Apply Principles 
or Ability to Interpret Data. Want to try devising such a 
test ? We'd like to see it with a view to TST publication. 
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General 





Astronomical Phenomena 1953 


Compiled by FLETCHER G. WATSON, Associate 
Professor of Education, Harvard University 
Cambridge, Massachusetts 


Epitor’s NOTE: A little late (no January issue of 7ST), 
but still useful—to classes in general science, earth science, 
and physics; also for general interest of all. Elementary 
teachers and their pupils will want to watch for some of 
these events, such as those of March 8, March 20, and No- 
vember 14 (protect eyes when watching this one!). If you 
like this listing, drop Fletcher a note and ask him to make 
it an annual contribution. And let us have your requests for 
other similar listings you believe would be helpful. 


Feb. 6 Saturn ends eastward motion; begins westward 
drift. 

3 Partial eclipse of sun NOT visible in U. S. A. 

Mar. 2 Mercury about 25° east of sun, well placed for 

evening observation. 

8 Venus reaches maximum brightness in evening 

sky. 
20 Sun crosses equator at 17h, Vernal Equinox. 

Apr. 13 Venus in conjunction with sun. 

14 Saturn opposite sun. 
27 Mars passes 1.1° N of Jupiter. 

May 19 Venus reached maximum brightness in morning 

sky. 

5 Jupiter in conjunction with sun. 

1 Sun farthest north at 12h, summer solstice. 

4 Saturn ends westward motion; begins moving 

eastward. 
27 Mercury about 25 
evening sky. 

July 5 Earth farthest from sun aphelion. 

8 Mars in conjunction with sun. 
11 Partial eclipse of sun; NOT visible in U.S.A., 
only from Arctic. 
22 Venus passes 1.9° S of Jupiter in morning sky. 
26 Total eclipse of moon; VISIBLE from U.S.A.; 

eclipse begins 04:36; totality begins 06:30; 

central 07:21; totality ends 08:11; eclipse 

ends 10:05. 

Partial eclipse of sun; NOT visible in U.S.A. 

only from Antarctica. 

Mars passes 0.8° N of Regulus. 

Venus passes 0.4° N of Regulus. 

Sun crosses equator at 03h, autumnal equinox. 

Venus passes 0.03° S of Mars in AM sky. 

Jupiter stationary; begins westward motion 

again. 

23 Saturn in conjunction with sun. 

Nov. 14 Transit of Mercury across sun; VISIBLE from 
U.S.A.; begins 10:37, central 11:53; 
a3:2i, 

Dec. 13 Jupiter opposite sun. 

21 Sun farthest south at 23h, winter solstice. 


2 
June 2 
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Aug. 


Sept. 
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EINZIG—continued from page 16 


may be possible for modern scientists to really 
change one element into another. Since each ele- 
ment is different from every other element because 
of the number of protons in the nucleus, it is pos- 
sible to change one element into another by causing 
it to lose or gain in the number of protons. The story 
of how radium became lead helped the children to 
understand radioactivity. The meaning of stable 
and unstable elements was discussed. From this 
discussion, the creation of neptunium from uranium 
and plutonium from neptunium was traced. 

What happens when an atom splits was the next 
problem. The pupils could understand that the 
formula U-235 means uranium with 92 protons and 
143 neutrons in the nucleus of its atom, and that U- 
238 has 3 more neutrons. A chart helped the chil- 
dren to visualize the things that happen when a 
stray neutron strikes unstable U-235. 

Ninty-two gummed, blue dots representing pro- 
tons and 143 red dots representing neutrons were 
fastened close together on the chart to represent the 
nucleus of U-235. An extra red dot represented the 
stray neutron which might hit the nucleus. Yellow 
lines were made to radiate from the nucleus to indi- 
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Biological Adjustment—dangers of atomic 
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and vegetable life; how atomic energy is 
applied in medical research and _ therapy. 
Chemotherapy—anti-biotics, including the 
sulpha drugs; the essential vitamins. 

Global Biology—benefits and problems of 
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cate the release of energy. Below the original 
nucleus, two new atoms, kryton and boron, were 
diagramed with dots. More stray neutrons (red 
dots) were shown at the sides of the chart. These 
might strike other U-235 atoms and start a chain 
reaction. 

The final problem was to study the possible uses 
of atomic energy. Emphasis was placed on its 
peacetime applications and on its possibilities in 
scientific research. Discussion of the atomic bomb 
was kept to a minimum. Some of the problems to 
be overcome before atomic energy can be widely 
used were listed as follows: 


1. Danger of excessive heat 

. Danger from excessive radioactivity 

3. Bulkiness of methods of shielding the atomic 
pile 

4. Great expense of obtaining U-235 


2h 


At the conclusion of this experiment, the material 
which seemed within the comprehension of the chil- 
dren was written in unit form under the headings: 
Problems, Learning Activities, and Basic Under- 
standings. 

In 1951, eight teachers, in various areas of the 
city, experimented again with the unit. Most of 
these teachers reported a keen interest on the part 
of the children. The teachers felt that the unit 
served to answer many questions raised by the 
pupils, since we are living in an atomic age. In 1952, 
the science radio script writer prepared a series 
of three lessons on atomic energy to broadcast to 
all sixth-grade classes in the city. The science 
teachers, city wide, differ in their opinions as to the 
placement of such a unit at the sixth-grade level. 
Many feel that it is beyond the comprehension of 
the children. Other teachers are most enthusiastic 
about its possibilities. 

At Miles Standish Elementary School, it was felt 
that the children gained a great deal. This group 
had an adequate background in elementary science. 
Each topic studied was related to material they had 
studied previously. The materials were reduced to 
essentials; the subject of nuclear energy was by no 
means exhausted. In as many ways as possible, the 
subject was made tangible; as many activities were 


introduced as cvuid ve understood by the pupils. 


Epitor’s NOTE: We're inclined to remind other teach- 
ers that Cleveland has had an effective elementary 
science program for many years and hence their 
youngsters, by the time they reach sixth grade, may 
have an adequate background for such a unit as this 
one. In other situations, as the author points out, pupils 
may not be ready for this study by the sixth grade 
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OFFICE OF EDUCATION REPORTS 
ON SCIENCE FACILITIES 


Science Facilities for Secondary Schools, Misc. 
No. 17, is now available from the Superintendent of 
Documents, U. 5S. Government Printing Office, 
Washington 25, D. C. Price: 25 cents. 

According to the Foreword, “This publication has 
been prepared to give help in planning space and 
other instructional facilities for science in secondary 
schools. It is anticipated that the suggestions will 
be helpful not only to science supervisors and 
teachers, but also to school administrators, archi- 
tects, boards of education, and school housing 
specialists, who share the responsibility for plan- 
ning and developing school facilities for science in- 
struction.” The Office of Education was invited in 
1950 to cooperate with the National Science Teach- 
ers Association in the development of a compre- 
hensive study and report on science facilities, and 
this publication is based on that study. The full 
report will be available from the Association later 
in 1953. 

This publication includes sections dealing with: 
Purposes of Science Instruction, The Place of 
Science in Education, General Principles Concern- 
ing Facilities for Science Instruction, Planning 
Space and Facilities, Location of Science Rooms, 
Design of Science Facilities, General Utilities, and 
Other Facilities. Included also are an appendix, a 
checklist for use in planning, a bibliography, and 
an index. The publication is approximately 9 x 11% 
inches in size and runs 38 pages. It was prepared 
by Dr. Philip G. Johnson, Specialist for Science in 
the Office of Education, and who served as chair- 
man of the NSTA Committee on 
Science Instruction. 


Facilities for 


DEFENSE MANPOWER POLICY NO. 8 


A RECENTLY ISSUED statement of national policy 
on the “Training and Utilization of Scientific and 
Engineering Manpower” will be of particular in- 
terest to teachers of science in schools and col- 
leges. The statement, issued on September 6, 1952, 
as Defense Manpower Policy No. 8, makes specific 
assignments of responsibility for alleviating the 
effects of scientific manpower shortages to military 
and civilian agencies of the Federal Government 
and recommends courses of action for employers 
of scientists and engineers, for professional associa- 
tions, and for educational institutions. 

Under recommendations to educational institu- 
tions it is urged that high school curicula be 
strengthened ‘in order that more high school gradu- 
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ates will be eligible for entrance into engineering 
colleges’ and that closer working relationships be 
established between colleges and universities and 
high schools “to the end that both high school stu- 
dents and the faculty will become more aware of 
the opportunities in the engineering field.” 

The U. S. Office of Education, Federal Security 
Agency, is given the responsibility for assisting sec- 
ondary schools in developing more adequate cur- 
ricula and better teaching methods in order to pro- 
vide students possessing the requisite aptitudes and 
interests with the fundamental education necessary 
for college work in science and engineering.” 


BUSINESS-INDUSTRY SECTION TO 
MEET IN ATLANTIC CITY 


Tue Bustness-INpustry Section of NSTA 
will meet in two sessions, 9:30 a.m. and 2:30 p.m., 
on February 17 in Atlantic City. Both sessions will 
be held in the Diamond Room of the Hotel Shel- 
bourne, according to Dr. M. Edmund Speare, Chair- 
man of the Executive Committee of the B-I Section. 
The meeting is in conjunction with the annual con- 
vention of the American Association of School Ad- 
ministrators. Science teachers interested and able to 
attend are cordially invited to do so. 


SERVING SCHOOLS 
AT LOW COST 


A DISTINGUISHED LINE OF AMERICAN-MADE, 
LOW-COST SCHOOL MICROSCOPES. 


LABORATORY SIZE, WITH LARGE, PROFESSIONAL 
INCLINING STANDS, Serica, INTERCHANGEABLE 
oO Cs. 


INSTRUCTION MANUAL FURNISHED. 
DISCOUNTS TO SCHOOLS. 





QUANTITY 














MODEL F—100 to 700X . $92.50 
Parfocal triple nosepiece. Con- 
denser stage with iris diaphragm. 
Coarse and fine adjustment. 
MODEL H—S50 to 700X . . $82.50 
Parfocal double nosepiece. Low 
and high power objective. Coarse 
and fine adjustment. 

MODEL G-3—100 to 400X $59.00 
Triple divisible objective. Substage 
diaphragm turret. Most economi- 
cal high school microscope. 
MODEL S-2—75 to 250X . $33.50 
Double divisible objective. Simple 
and efficient for elementary science 
use. 


SUBSTAGE LAMPS AND 
OTHER ACCESSORIES 


Write for literature to Dept. S.T. 


TESTA MANUFACTURING CO. 
418 S. Pecan St., Los Angeles 33, Calif. 
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Teaches what chemistry 1s 


New World 


of The student learns the basic subject matter of 


chemistry, the fascinating history of its growth, 


and what chemistry does. 


and the latest significant developments 


= . 
Giitoutoeny Plus the uses and applications of chemistry in 
/ 


everyday living, with material drawn from the 





student’s own environment. 


: ; eee This book relates the methods of science to the 
BY BERNARD JAFFE ; 

interests and needs of young people and empha- 

sizes an understanding of the social implications 


of chemistry. 
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O. A. NELSON and J. G. WINANS 


Present 


A new, practical approach to physics 


% EVERYDAY PHYSICS 





This new high-school text gives first the practical side of physics, then the theoretical. Using 
materials from the student’s immediate surroundings—vacuum cleaner, gas range, pressure 
cooker—the text explains the scientific principles in the operations of each, making the student 
aware of the daily uses of science. This approach stimulates the natural response to science and 
makes physics easy to understand and interesting. 


For more information write to 


Ginn and Company eoeecre ore: soston 


SALES OFFICES: NEW YORK 11 CHICAGO 16 ATLANTA 3 
DALLAS 1 COLUMBUS 16 SAN FRANCISCO 3 TORONTO 5 
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of NASSP Now Available 
Through NSTA 


> Che Bulletin 


Science in Secondary Schools Today, the January, 
1953, issue of The Bulletin of the National Association 
of Secondary School Principals, is now off the press and 
is available for purchase from the National Science 
Teachers Association at $1.50 a copy. 

This volume is one that hundreds of science teachers 
will undoubtedly wish to add to their professional li- 
braries. It might well have been a Yearbook of the 
Association. There are signed articles by thirty-six 
contributors. These are grouped in five chapters titled 
as follows: Science Education in American High Schools, 
Curriculum Problems and Policies in Science Educa- 
tion, Experiences and Experiment—Characteristics of 
High School Science Teaching, Aids to Instruction in 
High School Science, and Special Problems in High 
School Science Education. In all, more than fifty indi- 
viduals contributed to the production of this issue of The 
Bulletin. Through NASSP it has been distributed to 
some 14,000 high school principals all over the country. 

The committee under whose guidance the book was 
planned and prepared merits high commendation. Mem- 
bers of the committee were: Paul Brandwein, Head of 
Science Department and Teacher of Biology, Forest 
Hills High School, Forest Hills, New York; Frederick 
B. Eiseman, Jr., Teacher of Physical Science and Chem- 
istry, John Burroughs School, Clayton, Missouri; Greta 
Oppe, Head of Science Department and Teacher of 
Chemistry, Ball High School, Galveston, Texas; and 


Robert Stollberg (chairman), Associate Professor of 
Science and Education, San Francisco State College, 
San Francisco, California. Earl R. Glenn, formerly 


Paul Brandwein Fred Eiseman, Jr. 


Be 


1953 


February 


Professor of Science and Education at the State Teach- 
ers College, Upper Montclair, New Jersey, worked 
with the committee during much of its early planning 


stage. However, professional commitments abroad 
prevented him from continuing on the committee dur- 
ing the later stages of the project. Since the summer of 
1952, Mr. Glenn has been a Fulbright Professor in the 
Phillippines. Arthur O. Baker, Directing Supervisor of 
Science in the Cleveland, Ohio, Public Schools and 
President of NSTA during the work of this committee, 
and Robert H. Carleton, Executive Secretary of the 
Association, served as ex officio members of the com- 
mittee. 

Thanks are extended also to the National Associa- 
tion of Secondary School Principals, and especially to 
Dr. Paul Elicker, Executive Secretary, and Mr. Walter 
Hess, Managing Editor of The Bulletin, for presenting 
the opportunity to NSTA to prepare their January is- 
sue and for invaluable assistance during its production. 


> Pittsburgh Convention 


Finishing touches are now being applied to rounding 
out what promises to be “the biggest thing ever” in 
a national convention for ALL teachers of science. As 
is now well known, this convention to be conducted 
by NSTA will be held March 19 through 21 at the 
William Penn Hotel in Pittsburgh, Pennsylvania. 

Response to preliminary planning has been excellent. 
Already, nearly 150 participants have been “written 
into” the program. According to Dr. Nathan A. Neal, 
general program chairman, here is the plan of the three- 
day convention, which will be preceded by a meeting 


Greta Oppe Bob Stollberg 
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as a way of thinking about problems 


as a way of solving problems 


Basic Science 


by J. DARRELL BARNARD and LON EDWARDS 
A new textbook for the one-year general science course that teaches the facts, principles, and method 
man has used, amd now uses, to improve his living conditions. 
e Traditional and modern facts and principles approached from their closest relationship to the student 
e Forceful and consistent teaching of the scientific approach to solving problems 
e New breadth of coverage of electricity, radiant energy, conservation 
e Easy reading in a slowly unfolding development of science and its true meaning in students’ lives 


Full teaching aids—functional illustrations, summaries, tests, projects, and a complete Teacher’s Manual 
and Key 
AVAILABLE. Workbook to accompany BASIC SCIENCE; UNIT TESTS to accompany BASIC 
SCIENCE—6by the same authors 


THE MACMILLAN COMPANY New York Chicago Dallas Atlanta 


San Francisco 








NEW (245 MICROSCOPES 


e 
"ea . 


NEWLY DESIGNED NEW SAFETY FEATURES 


The most foolproof microscope on the market. A full sized COMPLETE 
instrument in the price range of the most reasonable “‘student’’ models. 


This instrument has: 


A FULL fine adjustment 

All METAL coarse adjustment rack and pinion 
Plano-concave mirror 

STANDARD 16mm and 4mm objectives 


and an EXCLUSIVE feature of the base extending slightly beyond the 
objective thereby precluding the bumping of objectives against the back 
wall of shelves and damaging nosepieces or objectives. Will remain par 
focal indefinitely. 


Mirror specially mounted so it cannot fall out. 


Price: $118.00 (we pay transportation) 


Hughenian ocular 10x 
Achromatic objectives: 16mm (10x) and 4mm (JJx) 
Disc diaphragm 





Sold on ten days’ approval. Old microscopes accepted in trade. 
Guaranteed for ten years against defective T H E G R A F- A P S © O ¢- O M PA N = 
parts or workmanship. 5868 Broadway Chicago 40, Ill. 
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of the NSTA Advisory Council on Industry-Science 


Teaching Relations: 


Wednesday, March 18 
The Advisory Council will hold morning and after- 
noon sessions under the chairmanship of Dr. John S. 
Richardson, Ohio State University. 


Thursday Morning, March 19 

9:00 a.m. Registration opens. 

9:00 a.m. Exhibits open. (The 30 to 40 exhibits 
alone would justify a trip to Pittsburgh.) 

9:00 a.m. Session of Advisory Council. 

9:30 a.m. Visitation to Pittsburgh schools, one 
elementary and one secondary, to a modern, “‘sci- 
ence conditioned” office building, an industrial 
works, and a research laboratory. Groups will be 
limited to 15 to 20 persons. 

10:00 a.m. Planning session for leaders of work- 
discussion groups. 


Thursday Afternoon, March 19 

1:00 p.m. Exhibits open. 

1:30 p.m. Official opening of the convention. 

1:30 p.m. General session; address by scientist of 
national prominence. 

3:15 p.m. First session of work-discussion groups. 
Nineteen groups have been scheduled; 12 will meet 
at each of three work sessions. Some 130 indi- 
viduals have “signed up” to provide leadership as 
chairmen, discussants, resource persons, and re- 
corders. 

5:00 p.m. Exhibits open until 6:00 p.m. 

5:00 p.m. Screening of Science Teaching Films. 
Official report of the NSTA Film Excerpt Com- 
mittee working in collaboration with the Motion 
Picture Association of America and Teaching Films 
Custodians. 


Thursday Evening, March 19 
8:00 p.m. Pittsburgh Hospitality Night. Sponsored 
by industry through Pittsburgh B-I Chapter. All 
convention registrants are invited as guests. 
Friday Morning, March 20 
8:00 a.m. Screening of Science Teaching Films 
continued. 
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9:09 a.m. Registration continued. 

§:00¢ a.m. Exhibits open. 

9:00 a.m. Concurrent Session I: Trends in the 
Teaching of Elementary Science. 

9:00 a.m. Concurrent Session II: Trends in Medi- 
cal Research. 

9:00 a.m. Concurrent Session III: Recent Develop- 
ments in Physical Science of Interest to Teachers. 

10:15 a.m. Second session of work-discussion groups. 


Friday Afternoon, March 20 


1:00 p.m. Exhibits open. 

1:30 p.m. Concurrent Session I: Teaching Science 
in the Elementary Schools. 

1:30 p.m. Concurrent Session II: The Future Scien- 
tists of America Program. 

3:15 p.m. Third session of work-discussion groups. 

5:00 p.m. Screening of Science Teaching Films 
continued. 


Friday Evening, March 20 


6:30 p.m. Banquet session. Address by nationally 
prominent speaker. 


Saturday Morning, March 21 

8:00 a.m. Screening of Science Teaching Films con- 
tinued. 

9:00 a.m. Registration continued. 

9:00 a.m. Exhibits open until 12 o’clock noon. 

9:00 a.m. General session; address by Assistant 
Secretary of the National Education Association. 

10:15 a.m. Panel discussion I: The Fifth Year of 
Training for the Science Teacher. 

10:15.a.m. Panel discussion II: Building the 
Science Program in the Elementary School. 


Saturday Afternoon, March 21 

1:30 p.m. Concurrent Session I, “Here’s How I Do 
It”: Elementary School and Junior High School 
Science. 

1:30 p.m. Concurrent Session II, “Here’s How I Do 
It”: Senior High School and College Science. 
Six to eight presentations will be given at each of 
the above concurrent sessions. 


Principal speakers engaged for the general sessions 
include Alan T. Waterman, Director of the National 
Science Foundation, Washington, D. C. and C. J. Van 
Slyke, Associate Director of the Nationdl Institutes of 
Health, Bethesda, Maryland; Edward U. Condon, 
Director of Research Corning Glass Works, Corning, 
New York, and president of the American Association 
for the Advancement of Science; and Watson Davis, 
Director of Science Service and editor of Science 
Newsletter, Washington, D. C.; J. A. Hutcheson, Vice- 
President, Research Laboratories, Westinghouse Electric 
Corporation, Pittsburgh, Pennsylvania, Beatrice Hicks, 
Vice-President and. Chief Engineer, Newark Controls 
Company, Bloomfield, New Jersey, and Ewan Clague, 
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Commissioner of Labor Statistics, Department of Labor, 
Washington, D. C.; Gerald S. Craig, Professor of 
Education, Teachers College, Colun. bia University, New 
York City, Philip G. Johnson, Specialist for Science, 
U. S. Office of Education, Washington, D. C., Albert J. 
Huggett, Professor of Education, Michigan State Col- 
lege, East Lansing, Michigan, and Lyle W. Ashby, 
Assistant Secretary, National Education Association, 
Washington, D. C. 


In addition to the commercial exhibits a display of in- 
structional exhibits is being developed by a local com- 
mittee under the chairmanship of Dr. W. C. Kelly, 
Department of Physics, University of Pittsburgh. He 
invites and urges NSTA members to exhibit new labora- 
- tory and demonstration equipment of their own in- 
vention, and other favorite teaching aids which they or 
their students nave devised. Such an exhibit should 
easily be one of the highlights of the convention. 
Please write to Dr. Kelly at least two weeks in advance 
of the meetings and he will arrange necessary space. 

The various addresses, panel discussions, and papers 
presented at the convention, together with the reports 
of the 19 work-discussion groups, will be published 
under the title, Science Instruction, 1953. This volume 
will be distributed free of charge to all NSTA members 
who register at the convention (registration fee, $2.00). 
It will be available to others at a cost of $1.00. 

Other chairmen of local committees are as follows: 
meeting rooms and facilities, Brother Edward J. Dury, 
North Catholic High School, Pittsburgh; hospitality, 


E. K. Wallace, Pennsylvania College for Women, Pitts- 
burgh; Pittsburgh Hospitality Night, Louis M. Stark, 
Westinghouse Electric Corporation; registration, Ralph 
Scott, Fifth Avenue High School, Pittsburgh; tours and 
transportation, Isabelle Blyholder, Langley High School, 
Pittsburgh; commercial exhibits, George Cotts, Alu- 
minum Company of America; publicity, Hugh G. Norris, 
Pittsburgh District Dairy Council; signs and posters, 
Albert Martin, Mount Mercy College, Pittsburgh; 
ushers and guards, Hugh Muldoon, Duquesne Univer- 
sity, Pittsburgh; banquet, Carolyn Gibson, West View 
High School, West View, Pennsylvania; audio visual 
equipment, H. Clarke Metcalfe, Brentwood High School 
Pittsburgh; membership, Louis Dunlop, McKeesport 
High School; promotion, George W. Cassler, Allegheny 
County Schools, Pittsburgh. 

Hotel reservations should be made with the William 
Penn Hotel directly and well in advance of the con- 
vention. Do not write to the NSTA office. A hotel reser- 
vation form, as well as a form for making advance regis- 
tration and for reserving banquet tickets, will be sent 
to NSTA members in advance of the convention 

If you have not already done so, please bring this 
national science teaching convention to the attention of 
your principal and superintendent and urge them to see 
to it that your school system is represented by one or 
more attendants. Gratifying indeed are the many re- 
ports already received of teachers being granted re- 
leased time, and in some cases full or partial expenses, to 


attend the convention. SEE YOU IN PITTSBURGH! 





Completing the Sertes . 


SCIENCE FOR BETTER LIVING 
For Grades 7, 8, and 9 


BRANDWEIN - HOLLING WORTH- BECK -BURGESS 











e YOU AND YOUR WORLD—Ready this Month 
e YOU AND YOUR INHERITANCE—Ready in April 


@e COMPLETE COURSE—New Printing Now Ready 





HARCOURT, BRACE AND COMPANY New York 17- Chicago 1 
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A. FULL CHOICE OF HIGH QUALITY 
OPTICS 


B. ALL-METAL PRECISION FITTED 
SLIDEWAYS 


C. RACK AND PINION COARSE 
ADJUSTMENT 


D. MICROMETER-SCREW TYPE FINE 
ADJUSTMENT WITH FULL 
EXCURSION RANGE 


E. LONG WEARING BAKELITE STAGE 
ACCOMMODATES STANDARD 
AO MECHANICAL STAGES 


Schools cannot afford to be constantly replacing or repairing instruments of poor con- 
struction and design which quickly wear out or are easily damaged by students. Teaching 
microscopes must be both simple to operate and extremely durable. 

The AO Spencer No. 66B Microscope is identical in quality of construction to expensive 
AO laboratory instruments that have won world-wide recognition for precision optics 
and mechanical durability. Basic elements of this design have been time tested for over 
30 years. Although initial cost is slightly higher than the lowest-priced instruments, the 
66 will actually save you money through reduced replacement and maintenance. Learn 
all the facts before you buy. For information write Dept. P95. 


American @ Optical 





INSTRUMENT DIVISION + BUFFALO 15, NEW YORK 











41 











Announcing the 1953 REVISION of 


Basic Biology 


FENTON — KAMBLY 


Successful from the outset because of its observational 


approach; emphasis is on the scientific method. 


New in the New format: a light, handy, colorful book. 
REVISED New information—on germ diseases, mental health, antibiotics, first 
EDITION: aid. radiation. tobacco and alcohol. 


New illustrations—even better than those in the earlier edition called 


“excellent.” 


THE MACMILLAN COMPANY mont “Rhee 


an ranciaco 
Ss F 











222? hall we per thh tn an age of sctence 22? 


Dr. FRANKLIN B. CARROLL 
Author of INTERPRETING SCIENCE 
and Head, Science Dept., Frankford H. S., Phila., 


answers the question everyone is asking today. 


“No, not if we create an objective science to help to control the relations 
of man as we have done to control a great part of the material world. 
Science has steadily overcome the terrors of the ages. Though tyranny 
and war may cause delay, science will dispel the last great terror—man’s 
fear of man.” 


INTERPRETING SCIENCE 


An up-to-date three-volume general science series for junior high school students. Just revised with 
the latest scientific developments included. 


Write for descriptive brochure. 


THE JOHN C. WINSTON Co. 


1010 Arch Street Philadelphia 7, Pa. 
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THE OuTDOOR SCHOOLROOM FOR OUTDOOR LIVING. 
William G. (“Cap’n Bill”) Vinal. 69 p., paper 
cover. $1.00. R. F. D. Vinehall, Cohassett, Mass. 
1952. 


The dean of outdoor teachers presents his philos- 
ophy, his arguments, his recommendations for the 
“outdoor schoolroom.” Practical suggestions (such 
as “Map and Compass Hike,” “A Neighborhood 
Primer”) are numerous. There are lists of projects, 
of discussion topics, of sources of materials. Teach- 
ers of field biology and of conservation will find this 
booklet of high value. 


H. A. Webb 
Peabody College for Teachers 
Nashville, Tennessee 


EXPLORING NATURE WITH YouR CHILD. Dorothy 
Edwards Shuttlesworth. 448 pages. $3.95. 
Greystone Press. New York. 1952. 


As editor of Junior Natural History Magazine, 
published by the American Museum of Natural 
History, Mrs. Shuttlesworth has long been sampling 
the extent and character of juvenile interest in 
nature. Thus she is in a particularly advantageous 
position in writing a book that opens many fas- 
cinating doors to nature’s mansion. The title is 
rather limiting and not too effectively broadened 
by the subtitle which says: “An introduction to 
the enjoyment and understanding of nature for 
all.’ It would seem that this book is also valuable 
to the elementary school teacher, and has a place 
in the secondary school library for reference pur- 
poses. Of course, it will introduce many parents 
to nature, fully as much as it will children—per- 
haps even more. Chapters cover birds; mammals; 
fishes; snakes, frogs and their relatives; insects 
and spiders; flowers, trees; astronomy, and weather ; 
and their component parts are well selected and 
interesting. ‘Touches of anthropomorphism, here 
and there, can, no doubt, be excused since the 
ultimate audience is said to be from four to four- 
teen in point of age. RicHarp W. Westwoop 

Editor, Nature Magazine 
Washington, D. C. 
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SCIENCE FOR A BETTER WORLD. 
Ralph E. Keirstead and Lois M. Shoemaker. 


Morris Meister, 


773 pp. 
York. 


$3.20. Charles Scribner’s Sons. 
1952. 


New 


This new general science book is one of the few 
recent books that sets out to do something and 
actually does it. It is suitable for use in a terminal 
science course and as a reference book in a self 
contained classroom. Accompanying this book are 
a Teachers Manual and a Workbook. 

Content is presented in a manner suitable to the 
book’s intended readers and is broad in scope. 
Timeliness and consistency with present day knowl- 
edge and adolescent needs highlight the content 
selection. 

Although the book contains more than 700 pages 
there is hardly a page that does not contain a dia- 
gram, photograph, or other aid to clarify points for 
the student with even the greatest reading difficulty. 

With the advent of driver training programs in 
many cities, this text lays a good ground work for 
the student drivers. The proper method of driving 
is treated in this book as just as important as: what 
goes on inside the automobile engine. There is 
excellent coverage of the TV topic including color, 
and more important is a practical education in 
atomics, an essential step in widespread American 
civil defense. 

With a wealth of pupil activities, thought prob- 
lems, illustrations, problem pictures, and many other 
educational features, this new book fulfills the text- 
book requirements in the modern objectives of 
science education. Joun D. WooLeveR 

Mumford High School 
Detroit, Michigan 


CHEMICAL CALCULATIONS—AN INTRODUCTION TO 
THE Use oF MATHEMATICS IN CHEMISTRY. 
Sidney W. Benson. 217 pp. $2.95. John Wiley 
& Sons, Inc. New York. 1952. 


The central importance of mathematics to all 
sciences is well illustrated for chemistry in particular 
by this book. Yet research and experience have 
shown a widespread inability of beginning students 
of chemistry to utilize and appreciate the mathe- 
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ANNOUNCING A BRAND NEW TEACHING AID. . . 


THE CARTOCRAFT SLATED SKELETON CHART 
WITH LIFE-SIZE FIGURES! 


actual chart size, 42 x 72 inches 


USE IT LIKE A BLACKBOARD 


Write on it with white or colored chalk ! 


EXCELLENT FOR CLASS PARTICIPATION, 
QUIZZING, REVIEWS, AND LECTURES 


The CS250 Slated Skeleton Chart is available 


For complete specifications, write to: 


DENOYER-GEPPERT COMPANY 


ASK ABOUT THE NEW CS250 





Chicago 40, Illinois 























matical concepts and operations involved. 

As a reference work or handbook, supplementary 
to the chemistry textbook, Chemical Calculations 
should prove a useful tool in overcoming such de- 
ficiencies. Its careful organization of text, and step- 
by-step “type problem” approach attest to the long 
classroom experimentation which went into its 
writing. In a few instances, however, there are too 
many problems given for a corresponding amount 
of text and vice versa, although generally the balance 
is satisfactory. 

Two introductory chapters recapitulate funda- 
mental conceptions of measurement and mathe- 
matical operations such as “conversion factors, 
standards, and formulae,” and explain concisely the 
role of mathematics in chemistry. Fifteen additional 
chapters deal with chemical calculations by ‘unit 
topics” such as “The Properties of Gases, Chemical 
Equilibrium, The Concept of Combining Power- 
Valence,” etc. Three appendices contain the answers 
to problems, tables of common units, and mathe- 
ilatical definitions and operations. 

The wide coverage of various areas of chemistry 
afforded by the “unit topic” approach increases the 
book’s versatility by enabling an instructor to inte- 
¢rate sections of it with his particular teaching plan. 
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Chemistry students in colleges and some high 
schools will find this book of assistance. 


Seymour Trieger 
New Lincoln School 
New York, New York 


MAN AND THE ANIMAL WoRLD. Bernal R. Weimer. 
569 pp. $5.00. John Wiley and Sons, Inc. New 
York. 1951. 


Dr. Weimer discusses scientific method and atti- 
tudes as applied to biology and related areas, and 
then treats life principles and processes in relation- 
ship to man. Balance is maintained between study 
of the forms and functions of animal life and the 
application of these basic informational facts and 
principles to daily living. Chapters follow on the 
major animal phyla, environmental relationships, 
conservation, the nature and origin of life, and 
evolution; relationships to human economics, health, 
and disease are stressed. 

The vocabulary used may at times prove difficult 
for the average college freshman. The diagrams are 
clear and teachable; 16 plates are in color. The 
photo illustrations are not outstanding. Historical 
materials included relate directly to the text matter. 


The SCIENCE TEACHER 


The combined glossary and index is concise and 
complete. 

Dr. Weimer’s book should prove adaptable to 
most college freshman zoology courses, and as a 
reference book for secondary school life science 


teachers. 
B. BERNARR VANCE 


Daniel Kiser High School and 
The University of Dayton 
Dayton, Ohio 


GENERAL EDUCATION IN SCIENCE. I. Bernard Cohen 
and Fletcher G. Watson, Eds. 217 pp. $4.00. 
Harvard University Press. Cambridge, Massa- 
chusetts. 1952. 


General Education in Science, according to Presi- 
dent Conant writing in the Foreword, is addressed 
largely to the solution of the problem of “..... 
how to start the student down a road that will in- 
sure his arriving at some degree of scientific literacy 
even though he devotes his college years to the 
study of some nonscientific subject.” 





The Projector 
that does 
EVERYTHING 


FINEST 
PROJECTION 
of Slides, standard and ‘~ 
handmade, with 750-1,000 
watt illumination—real daylight projection. In- 
structor faces the class. 

TACHISTOSCOPE, indispensable for efficient 
teaching of skills needed for spelling and reading. 

MICRO-PROJECTION, with magnification up to 
106 diameters on the screen, for entire class to see. 


2-INCH SLIDES and STRIP FILM are 
with brilliant Keystone 





shown 
illumination. 









All with 1 Projector. Write for circular. 
KEYSTONE VIEW CO., Meadville, Penna. 
Since 1892, Producers of Superior Visual 
Aids. 


KEYSTONE 


OVERHEAD PROJECTOR 


February 1953 


The book consists of a series of 15 papers orig- 
inally presented by teachers of science, college ad- 
ministrators, and research workers at the Workshop 
in Science in General Education held at the Harvard 
Summer School in 1950. It is difficult to single out 
for special commendation the paper of any one 
contributor. Each paper has its own significance in 
the field of general education courses in the sciences. 
However, it may be of value to note the particular 
papers which dea! with problems that are vexing 
many teachers of science. The problem of, “What 
is ‘the scientific method’?” is discussed in the papers 
by Dubos and Cohen; the philosophy, aims, and the 
practical aspects of carrying on a science course in 
a program of general education are discussed by 
French, Sears, Kemble, LeCorbeiller, Fuller, Castle, 
and Erikson; the place of historical material in a 
general education course in science is discussed by 
Cohen, Nash, and Kilgour; the problem of how to 
resolve the confusion between science and the prod- 
ucts of science is discussed by Dubos and Goud- 
smit; methods of evaluating general education 
courses in the sciences are presented in the papers 
by Dyer and Watson. 

While it was generally assumed by the con- 
tributors that the discussion centered about the 
formulation of science courses for the student who 
intends to specialize in a non-scientific field, at least 
one of the contributors feels that the same general 
course in science should be taken by this student 
and the one intending to major in the field of science. 

Each of the 15 contributors believes that tradi- 
tional science courses do not contribute greatly to 
the fulfillment of the aims of general education. 
Occasionally the contributors discuss the points of 
view of the opponents of the integrated science 
approach (of whom there are many). It is difficult 
for the teacher on the sidelines to form valid judg- 
ments from the one-sided approach made by Gen- 
eral Education in Science. The teacher interested in 
this problem is urged to read the contributions in 
Science and other journals by supporters of the 
traditional college science courses. 

In this short review it is not possible to deal with 
the philosophy and principles of general education 
which have occupied so large a place in the discus- 
sion of college curricula during the past 10 or 15 
years. However, it should be pointed out that the 
problems of instituting courses in science in pro- 
grams of general education are akin and linked with 
the problems involved in the setting up of similar 
courses in the social sciences and the humanities. 
President Conant sees the larger problem as one 
of “ . . . initiating educational processes by 
which twentieth-century experts can eventually 
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FOR TEACHING 
BASIC ELECTRICITY 





CROW MODEL 100-G DEMONSTRATION KIT 


TYPICAL COMMENTS OF USERS 


“Really a fine thing for teaching electricity.” 


“With it I can demonstrate what would otherwise require much 
talking, in a few minutes.” 


“The Manual is as excellent as the equipment.” 


Our Model 100-G Kit was designed for teaching basic or elementary 
electricity. Ideal for lecture demonstrations before small groups or 
for student experiment purposes. 


Furnished complete with illustrated text-manual. 
Write for free illustrated bulletin. 


UNIVERSAL SCIENTIFIC COMPANY, INC. 


Box 336M Vincennes, Ind. 





understand and communicate with one another.” 

One is a bit disappointed that so little space was 
allotted to the discussion of the relationship be- 
tween the science curricula in the high school and 
the science courses considered in General Education 
in Science. This problem is of particular moment 
today, especially in view of the important experi- 
ments being conducted on the influence of shorten- 
ing the period of high school education. 

Despite the similarity in name, there is little 
parallel between the contents of this volume and 
those of McGrath’s Science in General Education.’ 
The latter is largely a presentation of sketches of 
specific science courses offered in the general educa- 
tion programs of several colleges and universities. 
General Education in Science draws for the most 
part on the experiences of individuals with the 
Harvard Case History approach. Together, the two 
books will serve admirably to acquaint the interested 
science teacher with the newer points of view in 
college science teaching. 

ABRAHAM RASKIN 
Hunter College 
New York City 


1Science in General Education. Earl J. McGrath, Ed. Dubuque, Iowa 
William C. Brown Company, 1948 
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SCIENCE: A Story OF DISCOVERY AND PROGRESS. 
Ira C. Davis, John Burnett, and E. Wayne Gross. 
562 pp. $3.44. Henry Holt and Company, Inc. 
New York. 1952. 


Science: A Story of Discovery and Progress 
should not be overlooked by teachers of general 
science everywhere working with young people at 
the ninth-year level. It is a complete, up-to-date 
revision of a widely-accepted, popular textbook pub- 
lished in 1936. 

The unusual interest-arousing approach of the 
subject matter is quite different from the earlier 
book. The authors introduce the What (a topic) by 
using a familiar example. For instance, two boys 
make a raft and know that wood floats—but how? 


Then follow pupil activities and demonstrations to 


show What happens—and How. Finally, the authors 
explain the activities or demonstrations by giving 
enough simple and clear interpretation so the stu- 
dent can reason Why. 

The scientifically accurate content is organized 
around nineteen unit-problems, broad in scope. 
These deal with traditional topics arranged in the 
following order: forces of nature, air pressure, fire 
and fuels, temperature and heat, weather and cli- 
mate, water, transportation, the universe, light, 
sound, electricity and magnetism, communication, 
machines, power and combustion, composition of 
matter, the earth, plant growth, human anatomy, 
and health. To increase interest, a historical sur- 
vey precedes each of these major topics. 

In this text there are a wealth of learning aids. 
These include: key words, introductory-review- 
discussion-test questions, planned-pupil and easy- 
to-do-demonstrations, oral reports, research topics, 
home and school projects, summaries, biographical 
glossary, study words, and a very complete spe- 
cific supplementary list for outside reading. These - 
helps are so placed in the units as to encourage 
and sustain pupil learning. 

Throughout the book there are abundant and 
superior self-explanatory drawings as well as actual 
photographs. 

Another commendable feature is the eye-appeal- 
ing format, double column easy-to-read print. This 
should add to reading comfort and speed. 

In the opinion of the reviewer, this all-important 
book should stimulate both student and teacher 
alike toward a deeper understanding and appre- 
ciation of the scientific world. 


MAITLAND P. SIMMONS 
Irvington High School 
Irvington 11, New Jersey 


The SCIENCE TEACHER 


CAREER CONFERENCE IN OKLAHOMA 


High school science teachers in the Oklahoma area 
are invited to a joint conference with college chemistry 
teachers and professional chemists and chemical engi- 
neers in Norman, Saturday, March 7. The conference 
seeks to exchange viewpoints and experiences in voca- 
tional guidance and recruitment of prospective chemists 
and chemical engineers, especially aiming for a better 
understanding of all factors involved. A secondary ob- 
jective seeks a practical action program for coordinated 
efforts. No phase of the problem is immune to discussion. 

Ralph W. Lefler of Purdue University and Wayne 
Taylor of Denton, Texas, Senior High School will repre- 
sent NSTA in the discussion groups. Lefler will also 
be representing the Future Scientists of America 
Foundation. B. R. Stanerson of the American Chemical 
Society and George Hays of the American Institute of 
Chemical Engineers will speak for the professions. 
Claude Boatman of Central (Okla.) State College and 
Luis Bartlett of Oklahoma A. and M. College will pre- 
side over the discussion periods. 

Further details are available from H. H. 
Faculty Exchange, University of Oklahoma, 
Oklahoma. 


Bliss, 61 
Norman, 


Note: The Future Scientists of America Foundation would like 
to know about and would welcome invitations to cooperate in 
planning and conducting other such conferences as this one, since 
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guidance, career conferences, and related activities form one 
principal fields of action 
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hard wood case. 
Rack & Pinion 
Stock £70,008-AC $14.95 Postpaid. Focusing 
imported 80 Power BABY MICROSCOPE 
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Easy to Practical for all 
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magnification. A $7 value. Weighs focusing Interpupillary adjustment 

approx. 2 ozs. 4%” long. Hardwood case incl. Satisfaction or 
your money back 

Stock #30,813-AC $3.49 Postpaid ' Stock #70,011-AC $75.06 pstpd. 





SIMPLE LENS KITS—Include plainly written, illustrated booklet show- 
ing how you can build lots of optical items . . . TELESCOPES, low power 
Microscopes, etc. 

Steck 4 2-AC—10 lenses... 2... cece eecccees 8 1.00 Postpaid 
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Take advantage of this truism 
by teaching scientific principles with 
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ideal for mineralogy students 
Beautifully packaged fluores- 
cent minerals. | identified 
specimens in each package. 10 
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study. Includes 24-page booklet 
on fluorescent minerals. 

Write for Mineralight catalog, 
bulletin ST “The Ultra-Violet 
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These “coupon service” pages announce the avail- 
ability of free and low-cost teaching aids for science. 
Those that are business-sponsored have been reviewed 
by the NSTA Evaluation Committee and approved for 
distribution by the Association. To procure copies of 
desired items, fill out and clip the corresponding coupons 
and mail these, together with any remittance required, to 
the NSTA Executive Secretary, 1201 Sixteenth Street, 
N.W., Washington 6. Watch these columns for addi- 
tional offerings in future issues of The Science Teacher. 
(Print or type coupons. ) 


THE A-B-C’s OF ALUMINUM. Reynolds Metals 
Company. In simple non-technical language, this book- 
let tells the story of who discovered aluminum, what 
it is and what its properties are like, how it is made into 
useful products, etc. 32 pp.; free. 


Pee : 
Please send me free copies of The A-B-C’s of | 
| Aluminum. | 
| | 
| Name | 
School 
| Address | 
Post Office Zone State 
EE 
Fee ea ee we eS eee “y 
| | 
| Please send me free copies of The Zinc Industry. | 
| | 
| Name | 
School 7 
| Address | 
Post Office Zone State 
SE A OE OE, ta J 
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THE ZINC INDUSTRY. American Zinc Institute 
A mine to market outline. Illustrated. Presents in concise 
form and in popular style the essential data about zinc 
and its products. Free. 


NOVEL ASPECTS OF CALENDAR. The World 
Calendar Association. Studies by British Astronomer 
Royal, Army Medical Chief, and Engineering Expert 
Alfred Ogram, in current issue of Quarterly Journal of 
Calendar Reform. Yearly subscription free to science 
teachers. 

PHYSICAL SCIENCE TODAY. National Science 
Teachers Association. Report of symposium on present 
practices and perplexing problems at the senior high 
school level by eleven contributors representing nine 


different schools. Includes several course outlines. 10 
pp.; 25 cents. 
1 ae ved tp ae = Basel | 
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SAY, BILL, WERE GOING TO ENLARGE 
OUR LABORATORY AND NEED SOME 
IDEAS ON EQUIPMENT... 

WHEN CAN YOU COME OVER?’ 





“TLL BE OVER FIRST THING IN 


THE MORNING, TOM, AND 
THANKS FOR CALLING." 


From PYREX test tubes // 


Hi to vacuum ovens 
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your Laboratory Dealer can help 





you select the right equipment 


Whether you are expanding lab facilities, 
doing some new experimental work or 
simply replacing equipment, it pays to con- 
sult your Laboratory Dealer. He has a good 
working knowledge of laboratory require- 
ments. He stocks all kinds of equipment for 
your convenience. He is the first to learn of 
new developments by equipment manufac- 
turers. And he has complete information on 
virtually every type of laboratory equip- 
ment right at his finger tips. 

Take PYREX brand, VYCOR brand and 
CORNING brand iaboratory glassware, for 


p 





example. Your dealer maintains ample 
stocks of these popular brands at all times 
(some 2200 items in all). We at Corning are 
quick to inform him of new products, im- 
provements in and new uses for existing 
products. All other manufacturers do the 
same. 

So your Laboratory Dealer is well quali- 
fied to assist you in selecting the equipment 
that will do the best job at the lowest cost. 
And, in most instances, he is as near to you 
as the telephone on your desk. Be sure to 
keep in touch with him. 


CORNING GLASS WORKS, CORNING, N. Y. 


Corning meant research ix Class 
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These helpful, time saving direction sheets comprise 
Sea e ees BUCCTESSETS He PS PONTS 145 experiments in physics at the college level. They 
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eid Soe ote = are written by four exceptionally able teachers: Prof. 

. V. E. Eaton, Wesleyan University; Prof. C. J. Overbeck, 

eounee w= Northwestern University; Prof. R. J. Stephenson, 

cheval College of Wooster; and Prof. Marsh W. White, Penn- 

ee sylvania State College. It is little wonder that these 

manuscripts are considered the best experimental treat- 
ments of laboratory problems available. 























SELECTIVE EXPERIMENTS #6 PHYSICS 








They are supplied in loose leaf form, assuring an 

queens = up-to-date manual for every situation. This flexibility 

pie eet eliminates the task of preparing direction sheets and 

=. permits the teacher to assemble his own manual to suit 

his course and to select experiments that fit the equip- 

ment at hand. Students are also able to accumulate in 
a single binder all laboratory work and directions. 

















Selective Experiments in Physics are sold on a non- 
profit basis so the average cost to a student for a whole 
year’s experiments is less than two dollars. 








Write today for a sample copy and list of titles show- 
ing major apparatus required. There is no charge or 


obligation. 
No. 71990 


Single sheet experiments 
3 cents each. 


Double sheet, 5 cents each. 
Quadruple sheet, 10 cents each. 
6 
Write for free sample. 
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